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PREFACE. 


This  volume  of  the  American  Ephemeris  and  Naviical  Almanac 
\8  prepared  under  the  unmediate  supervision  of  Professor  W.  S. 
CHELBERGER,  U.  S.  N.,  the  Director.  The  character  of  the  matter 
rein  contained  and  its  arrangement  are  the  same  as  in  the  preceding 
»lume. 

This  is  the  second  volume  to  be  issued  under  the  international 
;reement  resulting  from  the  Congr^  Internaiumal  de^  ^ph&m&rides 
drtmomiques  held  at  Paris  in  October,  1911. 

The  naval  appropriation  bill  approved  August  22,  1912,  con- 
kined  the  following : 

The  Secretary  of  the  Navy  is  hereby  authorized  to  arrange  for  the 
[change  of  data  with  such  foreign  almanac  offices  as  he  may  from  time  to 
me  deem  desirable,  with  a  view  to  reducing  the  amount  of  duplication  of 
ork  in  preparing  the  different  national  nautical  and  astronomical  almanacs 
id  increasing  the  total  data  which  may  be  of  use  to  navigators  and  astrono- 
lers  available  for  publication  in  the  American  Ephemeris  and  Nautical 
Imanac:  Provided,  That  any  such  arrangement  shall  be  terminable  on  one 
ear's  notice:  Provided  JurOier,  That  the  work  of  the  Nautical  ALnanac 
ffice  during  the  continuance  of  any  such  arrangement  shall  be  conducted  so 
bat  in  case  of  emergency  the  entire  portion  of  the  work  intended  for  the  use 
*f  navigators  may  be  computed  by  the  force  employed  by  that  office,  and 
rithout  any  foreign  cooperation  whatsoever:  Provided  fvrOier,  That  any 
mployee  of  the  Nautical  Almanac  Office  who  may  be  authorized  in  any 
innual  appropriation  bill  and  whose  services  in  whole  or  in  part  can  be 
ipared  from  the  duty  of  preparing  for  publication  the  annual  volumes  of  the 
bierican  Ephemeris  and  Nautical  Almanac  may  be  employed  by  said  office 
n  the  duty  of  improving  the  tables  of  the  planets,  moon,  and  stars,  to  be 
ised  in  preparing  for  publication  the  annual  volumes  of  the  office:  Provided 
^wOiefy  That  section  four  hundred  and  thirty-five,  Revised  Statutes,  is  hereby 
^pealed. 

The  volume,  as  in  previous  years,  is  divided  into  three  parts, 
» follows : 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich^  vsrhich  gives 
^e  ephemerides  of  the  Sun  and  Moon,  the  geocentric  and  heliocentric 
positions  of  the  major  planets,  and  other  ftmdamental  astronomical 

lata  for  equidistant  intervals  of  Greenwich  mean  time. 

»«% 
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Part  n,  Ephemerisfor  the  Meridian  of  Washington,  which  gi^ 
ephemerides  of  825  stars,  Sun,  Moon,  and  major  planets,  for  tran 
over  the  meridian  of  the  Naval  Observatory,  Washington,  whi 
passes  midway  between  the  West  and  East  Transit  Circles  of  t 
Observatory.  The  mean  places  of  the  fixed  stars  and  the  data  : 
their  reduction  are  also  included  in  Part  II. 

Part  III,  Phenomona,  which  contains  predictions  of  phenome 
to  be  observed,  with  data  for  their  computation.  Greenwich  me 
time  is  used  throu^out  this  part  except  with  the  occultatic 
visible  at  Washington  where  Washington  time  is  used.  Tables 
the  determination  of  latitude  and  azimuth  from  Polaris,  tables 
the  conversion  of  time,  and  an  alphabetical  list  of  observatories,  w 
their  latitudes,  longitudes,  and  other  data,  are  contained  in  this  pa 

The  Greenwich  eph^nerides  of  the  Sim,  Moon,  Venus,  Ma 
Jupiter,  Saturn,  Uranus,  and  Neptime  were  furnished  by  the  oft 
of  the  British  Nautical  Almanac. 

The  Greenwich  ephemeris  of  Mercury,  the  elements  of  Satur 
rings,  the  elongations  of  Saturn's  satellites,  and  the  apparent  pla< 
for  Greenwich  transit  of  518  ten-day  stars  were  furnished  by  the  off 
of  the  Berliner  Johrbwh. 

The  conjimctions,  phenomena,  and  configurations  of  Jupite 
satellites  I-IV  and  the  apparent  places  for  Greenwich  transit  of 
circumpolar  stars  were  fiunished  by  the  office  of  the  Connaissance  c 
Temps. 

The  apparent  places  for  Greenwich  transit  of  121  ten-day  &U 
were  furnished  by  the  office  of  the  Ahnanaque  Navtico. 

The  apparait  places  for  Greenwich  transit  of  137  ten-day  sU 
were  furnished  by  the  office  of  the  Annuario  Astronomico  di  TorVi 

In  accordance  with  the  recommendations  of  the  Congrhs  Inten 
tional  des  l^phim&rides  Astronomiqy£S,  most  of  the  material  furnish 
from  abroad  is  based  upon  tables  prepared  in  the  American  Nautii 
Almanac  Office.  In  the  Introduction  are  mentioned  the  varic 
tables  upon  which  the  different  ephemerides  are  based. 

The  following  computations  were  made  by  the  American  Nf 
tical  Almanac  Office : 

In  Part  I,  all  the  hourly  and  daily  variations  for  the  quantit 
furnished  from  abroad  except  in  the  case  of  the  right  ascension  a 
declination  of  the  Moon. 

In  Part  II,  the  quantities  used  in  computing  the  apparent  pla< 
of  the  stars  from  their  mean  places ;  the  mean  place  list ;  the  int 
polation  of  the  apparent  places  of  814  stars  from  transit  at  Greenwi 
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to  transit  at  Washington;  the  apparent  places  of  11  stars;  the  inter- 
pdation  of  the  ephemerides  of  the  Sun,  Moon,  and  planets  from 
(keenwich  noon  to  transit  at  Washington ;  the  stellar  magnitudes  of 
the  planets. 

In  Part  III,  the  data  relating  to  the  eclipses  of  the  Sun  and 
Hoon ;  the  data  relating  to  the  occultations  of  stars  by  the  Moon ; 
the  ephemerides  for  physical  observations  of  the  Sun,  Moon,  Mars, 
and  Jupiter ;  the  elements  of  the  illuminated  disks  of  Mercury  and 
Venus;  the  stellar  magnitudes  of  the  planets;  the  data  concerning 
tlie  satellites  of  Uranus,  Neptune,  the  fifth,  sixth,  and  seventh 
satellites  of  Jupiter,  and  the  ninth  satellite  of  Saturn ;  the  diagrams 
of  all  the  satellite  orbits ;  the  position  angle  and  distance  tables  of 
the  satellites  of  Satiun ;  the  list  of  phenomena ;  the  list  of  observsr- 
toiies  with  their  geographical  coordinates;  and  the  tables  for  the 
determination  of  latitude  and  azimuth  from  observations  of  Polaris. 

All  computations  made  in  the  American  Nautical  Almanac  Office 
and  those  received  from  the  other  offices  were  subjected  to  checks 
to  insure  absence  of  errors. 

J.  A.  HOOGEWERFF, 

Captain,  U.  S.  Navy, 
Superintendent  Naval  Observatory. 
U.  8.  Naval  Observatory,  October,  1914. 
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141  Dec.  32,  Var.  per  Hour  of  Right  Ascennon       ,        ,       ,  for  +11*.878  read    +11* 

743  Moon,  Longitude,  Mean,  Pftge for  118  read 

743  Moon,  Longitude,  True,  Page for  611  read 

744  Fbiallax,  Horizontal,  of  Jupiter,  F^       .        ,       .       ,  for  134, 538  read     174, 

•  •  • 

vui 


INTRODUCTION. 


The  ephemgris  of  the  Sun  ia  constructed  from  Nbwooicb's  Tables  of  Uie 
m,  Astranomicdl  Papers  of  the  American  Ephemerie,  VoL  VI,  part  !• 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  Sun 
8".80,  Paris  Conference,  May,  1899. 

The  Sun's  rectangular  equatorial  coordinates  are  computed  from  the  longi- 
ides  and  latitudes  by  the  following  formulie: 

X»jR  C08  X 

Y^R  mi  X  COB  A>-19.3  R  fi 
Z'^R  sin  a  sin  a>+44.5  R  fi 

The  reductions  to  mean  equinox  are  computed  by  the  formulas— 

JX«»+  Faec  uJXun  V 

JY^m^XcMwJXan  V'+  ZJut  dn  V^+  9.1  rR  sin  (i+6*») 

JZ^-XmnutJXm  V-  YAut sin  1^'-21.0 xR sin (i+6«) 

here  the  nmnerical  coefficients  are  in  units  of  the  sevtenth  place  of  decimab 

Qd 

12=the  Sun's  distance  from  the  Earth, 
i«the  Sun's  true  longitude, 

^»the  Sun's  true  latitude,  expressed  in  secondi  of  arc, 
oiathe  obliquity  of  the  ecliptic, 
iJlsthe  reduction  of  loi^tude  for  precession  and  nutation  from  the  beginning  of  the 

Bessdian  fictitious  year, 
ictfathe  reduction  of  the  mean  to  the  apparent  obliquity, 
rsthe  fraction  of  the  year  since  the  beginning  of  the  Besselian  fictitious  year. 

The  longitude,  latitude,  and  parallax  of  the  Moon  are  derived  from  Han- 
en's  Tables  de  la  Lune  (London,  J867),  the  mean  longitude  being  corrected  as 
1  previous  years,  beginning  with  the  volume  for  the  year  1883.  The  state- 
sent  concerning  these  corrections  which  is  contained  in  the  volimies  from  1883 

0  1911,  inclusive,  is  erroneous,  in  that  they  have  not  been  computed  strictly 

1  accordance  with  the  formula  in  Nswcoocb's  Researches  on  ihe  Motion  qf  the 
\bon,  part  1,  page  268,  Washingt4yn  OhservaiiUms,  1875,  Appendix  II.  That 
onnulais, 

-l^M4-2yM7  T-3'^86  T«-V,-0'^09  sin  A-l^MQ  cos  A, 

rbile  the  expression  actually  used  is, 

In  these  formulsB  T  is  the  time  in  tmits  of  100  years  reckoned  from  1800. 

The  ephemerides  of  Mercury,  Venus,  and  Mars  are  derived  from  New- 
dkb's  tables  of  these  planets,  Astron^ymical  Papers  of  {he  American  Ephemeris, 
ol.  VI,  parts  2, 3,  and  4. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  con- 
racted  in  this  ofBce  by  Gxobqe  W.  Hell,  Astronomical  Papers  of  (he  American 
^hemeris.  Vol  VII,  parte  1  and  2. 
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The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Newco 
tables  of  these  planets,  AstroTiomicdl  Papers  of  the  American  Ephemeris, 
VII,  parts  3  and  4. 

The  nutation  used  in  computing  the  ephemerides  of  the  Sun,  Moon, 
planets  has  been  taken  from  Tables  XXXTT  and  XXXIII  of  Newco 
Tables  of  {he  Sun,  Astronomical.  Papers  of  Jhf^.,  American  Ephem^eris,  Vol. 
part  1.  The  formulae  from  which  this  nutation  is  computed  are  as  follows 
time  interval  T  being  expressed  in  units  of  100  years,  reckoned  f rom  1 
See  Tables  of  the  Sun,  page  26. 


as^=-(17'^234+(K^017  T)  sin  a 
+   (K^209  8in2ft 

-  r':257  8in2L 

-  (K^049  sin  (3  L+78^7) 
+    (KMIO  sin  (L+75*».3) 


at^-f  9^^214  cos  a 
-(K^090  cos  2  ft 
+(K^546  cos  2  L 
+(K^a21  COB  (3  L+78^7) 
-0^^009  cos  (L-78*>.7) 


The  formulsB  for  the  nutation  used  in  computing  the  Besselian  and  I 
pendent  Star  Numbers  are  as  follows: 


Terms  of  Long  Period. 
a^=-(17'^234+(K^017  T)  sin  ft 

+  0'^.209sin2ft 

-  r^272sin2L 

+  (KM26flin(L-r) 

-  (K^050  sin  (3  L-r) 

-f  (K^021  sin  (L-f  O 

+  (K^012sin(2L-ft) 

ac=+  (9'^210-fO'^0009'T)coBft 

-  (K^090cos2ft 
+  (K-'.SSl  cos  2  L 

■f  (K^022cos(3L-r) 

-  (K^009cos.(L+r) 

-  (y^007  cos  (2  L-ft) 


Terma  of  Short  Period. 
-(K^204  sin  2  (L 
-|-(K^0U8in(C+r0 
+(K'.068sin(C-rO 
-«0'^034  sin  (2  (t  -ft) 
-(K^026  sin  (3  (L  -T') 
+0^^015  sin  (C  -2  L+^O 
+(K^006sin2(C-L) 

+(K^088  cos  2  C 
+(K^ai8  cos  (2  C  -ft) 

+(/\on  cos  (3  c  -ro 

-(K'.005c6s(C-frO 


- •      _  «  •      .  ... 

The  meaning  of  the  symbols  used  and  the  manner  in  which  these  li 
tormulfiB  have  been  employed  in  computing  the  ephemerides  of  the  stars 
explained  on  pages  200  and  201.  The  slight  discrepancy  between  the  ti 
in  2  L  in  thes6  two  sets  of  formulae  is  due  to  the  correction  of  an  error  ir 
first  set.    See  Bulletin  Astrorwirtiique,  1898,  Vol.  2CV,  page  244. 

The  list  of  825  stars  contained  in  Part  II  has  been  selected  from  Is 
comb's  Catalogue  of  FundamenMl  Stars,  Astronomical  Papers  of  {he  Amei 
ZpAem^m,  Vol.  Vin,  part  2. 

In  general,  the  names  of  the  stars  are  the  same  as  in  Newcomb's 
gested  List  of  Fundamental  Stars,  except  that  the  Flamsteed  number 
been  omitted  in  all  cases. where  Gr^e'k  or  italic  letters  are  available.  In  g 
.cases  the  constellation  and  number  of  the  uranometries  of  Heis  or  Gk 
Iiave  been  used.  .  In  all  such  cas^s,  H^  or  the  letter  G  precedes  the  const 
tion  name,  aS;  for  example,  5  H^.  Gassiopeise  and  38  G.  Horologii. 

The  magnitudes  of  the  stars  have,  with  a  few  exceptions,  been  taken  1 
Annals  of  the  Harvard  CoUege  ObsenxUary,  Yo\.  L,  1908. 

The  spectral  classification  has  been  furnished  by  the  Harvard  Co 
Observatorv.    The  notation  is  that  of  Annals  of  Harvard  CoUege  Observa 
VnJ  LVL 


INTRODUCTION. 


XI 


Hie  mean  places,  annual  variations,  and  annual  proper  motions  of  the 
rtais  have  been  taken  from  Newcoub's  Catalogue,  except  that  those  of 
iHjdri,  38  G.  Horologii,  and  n  Centauri  have  been  taken  from  Veroeffefi&ichr 
i«ifm  des  Eoeniglicken  Astrfmomisehen  ReeJien-lTistUuts  zu  Berlin,  1907,  No.  33. 

Ihe  values  of  Aa  and  A6  which  are  given  for  the  companions  to  the  stars 
f  indromedse,  a^  Cnicis,  C  UrssB  Majoris  and  61  Cygni,  have  been  taken  from 
Boss's  Pfiiliminary  Oerteral  CatoHogue,  and  those  for  «•  Geminorum  from 
)obebck's  elements  given  in  the  Astronomiache  Nachrickten,  1904,  vol.  166, 
Mge  145. 

The  formulse  for  the  computation  of  the  Bessehan  and  Independent  Star 
[umbers  are  given  on  page  200,  the  coeflicients  being  those  given  by  New- 
OMB  in  BuOetin  AstranomiqiLe,  1898,  Vol.  XV,  page  241. 

The  terms  of  short  period  of  the  nutation,  depending  on  the  Moon's  mean 
)ngitude,  have  been  computed  from  the  formulsd  for  these  terms  given  above. 

The  method  by  which  the  right  ascensions  and  declinations  of  the  stars 
nterpolated  from  the  10-day  ephemerides  are  corrected  for  the  effect  of  these 
hort-period  terms  is  given  on  page  201. 

According  to  the  formidse  on  pages  200  and  201  the  star  constants  a,  h,  c,  d, 
\'j  V,  c',  d'  are  computed  for  each  star  from  its  mean  place  at  the  beginning 
i  the  year,  but  if  strict  accuracy  is  required  they  should  be  computed  from 
lie  star's  mean  place  at  date,  and  the  following  second-order  terms  should  be 
ulded  to  the  usual  expressions  for  the  reduction  from  mean  to  apparent  place, 
lamely — 


To  a-o^ 

-f  0.000  003  T»  sin  £tl        ^ 
-0.000  149  T*  cos  a  J  ^*^* 
-0.000  OeaO  t>  sin  2a 
+0.000  0103  ain  2  Q  COB  2a    tan'^ 
-0.000  0107  COB  2  Q  sin  2a 
+0.000  0620  sin  2  0  COS  2a] 
-0.000  0622  cos  2  O  sin  2af  ®^^ 
+0.000  0513  sin  (O+fi)  cos  2a 
-0.000  0507  cos  (0+ft)  sin  2a 
+0.000  0097  sin  (0  -Q)  cos  2a 
-0.000  0053  cos  (0-S2)  sin  2aJ 


Tod -a. 


// 


tan  d  sec  d 


+0.000  975 
-0.000  023 
-0.000  OSO 
-0.000  077 
+0.000  040 
-0.000  467 
-0.000  465 
-0.000  039 
-0.000  380 
-0.000  385 
-0.000  380 
-0.000  040 
-0.000  072 


'  tand 


T^sin'a 

C08  2  Ji 

006  2  (2  cos  2a 
sin  2  Q  sin  2a 
COS  2  0 
cos  2  0  COS  2a 

sin  2  0  sin  2a 

cos  (0+ft) 

cos  (0+JJ)  COS  2a 

^^  (0+Ji)  sin  2a 

cos  (0 -ft) 

cos  (0— ft)  cos  2a 

8in(0-ft)8in2a, 


>  sin  d  tan  9 


These  terms  are  negligible  for  stars  whose  declination  is  nimierically  less 
than  80®,  but  in  computing  the  apparent  places  given  in  the  American  Ephem- 
Jrfa  they  have  been  appUed  whenever  sensible. 

The  apparent  places  of  seven  stars  have  been  corrected  for  the  effect  of 
innual  parallax.    These  stars,  with  the  adopted  values  of  the  annual  parallax, 


tf 


It 


rCeti        0.31 

«  Eridani 0.32 

a  Ganis  Majoris  (Sinus)  .    .  0.38 

a  Ganis  Minoris  (Procyon)    .  0.33 


a  Centauri    ....    0.75 

a  Aquilse  (Altair) .    .    0.23 

61  Cygni 0.30 


The  apparent  places  of  a  Canis  Majoris  (Sirius),  a  Canis  Minoiia  (Pioc.^otL\, 
nd  a^  C^ntMun  have  been  corrected  for  the  e&Qct  oi  ox^\\;^  kc^wisaM^^ 
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elementB  were  used  for  Sinus  and  Procyon,  and  Sbb's  elements  for  a*  CeskU 
The  values  of  these  corrections  are  given  on  pages  98  and  99  of  Veraeffent 
imgen  des  KoemgUchen,  Astr&nomiachen  Bechenr-IvstUuts  zu  Beriiuy  1907;  No 
but  those  for  Sirius  and  Procyon  need  an  additional  correction  to  refer  thei 
the  center  of  the  orbit  before  they  are  applicable  to  the  mean  places  taken  f 
Newoomb's  Fundamental  Catalogue.  These  additional  corrections  for  So 
and  Procyon  were  omitted  in  the  Star  List  of  the  American  Ephemeris  [Suj 
ment  to  the  American  EpJiemeris  and  Nautical  Ahnanac]  for  1910  and  1911, 
in  the  American  Ephemeris  and  Nautical  Ahnanac  for  1912  and  1913. 
values  of  the  corrections  for  the  three  stars  are — 

Siriue.  Ftocyon.  a*  GentaurL 

1917.0        1918.0  1917.0        1918.0  1917.0         1918.0 

Aa        -0-.143      -0».143  -0-.062      -0-.061  +0-.647      +0-.634 

Ad         -^\^       -0'^72  +^^06      +0'M8  +^^98       +5'^70 

These  corrections  have  not  been  applied  to  the  mean  places  as  publishe 
this  volume. 

The  stars  occulted  by  the  Moon  have  been  selected  from  the  Catalogt 
Zodiacal  Stars  contained  in  Vol.  VIII,  part  3,  Astronomical  Papers  oj 
American  Ephemeris^  and  the  mean  places  for  1917.0  have  been  derived  i 
the  same  catalogue. 

In  Part  III  the  elements  of  eclipses  of  the  Sun  and  occultations  of  i 
by  the  Moon  are  given  in  accordance  with  Bessel's  method,  the  special  fc 
employed  being  a  modification  of  those  developed  in  Chauvenet's  Sphe 
and  Practical  Astronomy. 

In  the  computation  of  the  elements  of  Eclipses,  the  following  correct 
to  the  longitude,  latitude,  and  parallax  of  the  Moon,  deduced  by  Newc 
from  recent  observations  of  occultations  of  stars  by  the  Moon,  Asitrorum 
Papers  of  the  American  Ephemeris,  Vol.  IX,  part  1,  have  been  applied.  T 
corrections  have  been  assumed  in  each  case  to  be  constant  during  the  ecL 


G.  M.  T. 

dv 

a& 

dn 

1917 

ft 

n 

It 

Jan.     7^  20»» 

+8.4 

+1.3 

+0.40 

Jan.  22    20 

+7.6 

0.0 

+0.60 

June  19     1 

+6.3 

+1.8 

+0.43 

July    4    10 

+7.0 

0.0 

+0.48 

July  18    15 

+6.6 

+1.6 

+0.41 

Dec.  13    21 

+7.5 

-0.1 

+0.46 

Dec.  27    22 

+7.8 

+1.4 

+0.44 

The  elongations  of  the  satellites  of  Mars  are  derived  from  elements  g 
by  H.  Stbuvb  in  Sitzungsherichte  der  K&fiiglich  Preussischen  Akademie 
WissenscJiaften,  1911,  page  1073. 

The  conjunctions  and  phenomena  of  Jupiter's  four  brighter  satellites 
derived  from  Sampson^  s  tables.  The  configurations  are  derived  from  a  ' 
tinuation  of  Damoiseau's  tables  by  M.  Pottier. 

The  elongations  of  the  Vth  satellite  of  Jupiter  are  derived  from  xm] 
lished  elements  deduced  from  the  observations  of  Babnabd. 

The  differential  coordinates  of  Jupiter's  Vlth  and  VHth  satellites 
derived  from  elements  and  tables  given  in  Lick  Observatory  Bulletin^  1 
Vol.  IV,  No.  112,  and  in  Astronomiseihe  Naehrichten,  1907,  Vol.  174,  page 
iBspectiireljr. 
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The  positions  of  the  rings  and  the  elongations  and  conjimetions  of  the 
taUites  of  Saturn  are  derived  from  elements  giren  by  H.  &rBUVJK  in  Obaer- 
iliofw  de  PouOcova,  Supplement  1,  St.  Petersburg^  1888;  PiMications  de 
omOtavo,  Second  Series^  Vol.  XI,  St.  Petersburg,  1898;  with  corrections  com- 
ixnucated  by  H.  Stbuyx  to  the  Berliner  JaMmeh.  The  differential  coordi- 
ilBB  of  Phoebe  are  derived  from  elements  and  tables  given  in  ArmaU  of 
^mrvard  CoOege  Ohservatary,  1905,  Vol.  LIII,  No.  VI. 

The  apparent  outer  dimensions  (a  and  h)  of  the  rings  of  Saturn  are  also 
wording  to  Stbuve;  the  relative  dimensions  of  the  rings  are  computed  from 
essel's  data,  except  those  for  the  dusky  ring,  which  are  based  on  the  obseiv 
ations  of  various  astronomerB. 

The  elongations  of  Ariel  and  Umbriel,  the  inner  satellites  of  Uranus,  are 
eiived  from  the  data  of  Newcoicb's  UrarUan  and  Neptunian  Systems,  Wash^ 
ngton  Observations^  1873,  Appendix  I.  The  elongations  of  Titania  and  Oberon, 
fe  outer  satellites  of  Uranus,  are  derived  from  elements  given  by  H.  Stbuve 
H  Ahhandhmgen  der  K.  Preussischen  Akademie  der  Wissenschaften,  1912. 
'  The  elongations  of  the  satellite  of  Neptime  are  derived  from  elements 
hen  by  A.  ELall  in  the  Astronomical  Journal,  1898,  Vol.  XIX,  page  65. 

The  adopted  apparent  semidiameter  of  the  Sim  at  the  Earth's  mean  dis- 
ance  is  16'  1".50,  while  in  the  computation  of  eclipses  the  value  given  by 
kuwEBS  in  the  Astronomische  NachruJUen,  1891,  Vol.  128,  page  367,  is  employed, 
rix.,  15'  59".63. 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the  Sun 
he  following  elements  by  Cabbington  have  been  used: 

Inclination  of  the  Sun's  equator  to  the  ecliptic 7°  15^ 

Longitude  of  the  aacending  node  of  the  Sun's  equator  on  the 

ediptic 73*»  4(K+5(K^25  (t-1850) 

Sidereal  period  of  rotation  (mean  solar  days) 25^.38 

The  apparent  semidiameter  of  the  Moon  is  computed  from  the  Moon's 
equatorial  horizontal  parallax,  tt,  by  the  formula, 

S-0.272  506  x+V\bO 

where  the  constant  0.272  506  is  based  on  data  from  occultations  given  by 
J.  Peters  in  the  Astronomische  Nachrickten,  1895,  Vol.  138,  page  147;  and  the 
constant  •1".50  is  added  to  cover  the  average  effect  of  irradiation. 

The  value  of  the  Moon's  semidiameter  employed  in  the  computation  of 
edipees  is  computed  from  the  formula, 

sin  S«0.272  274  sin  it 

In  the  computation  of  the  ephemeris  for  physical  observations  of  the 
Moon,  the  following  notation  and  formula  have  been  used,  the  value  of  /  and 
the  {ormuUe  for  physical  libration  being  those  given  by  F.  Hayn  in  Abhand-' 
Imgtnder  K.  Sdchsischen  OeseU.  der  Wissenschaften,  Vols.  29  and  30, 1904, 1907: 

/»^e  inclination  of  the  Moon's  mean  equator  to  the  ecliptic  («1^  32^.1), 
Qiathe  longitude  of  ^e  ascending  node  ol  the  Moon's  orbit,  or  the  longitude  of  the 

descending  node  of  the  Moon's  mean  equator, 
C««1]ie  angle  at  the  center  of  the  Moon's  disk  made  by  a  lunar  meridian  with  the  circle 
of  declination,  counted  from  north  to  east, 
4/  a,  J'^thegwcentnc  longitude,  latitude,  right  ascension,  and  decUnaitioii  ol^^^^^^c^^ 
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toBthe  incUnation  of  the  Moon's  moan  equator  to  the  Earth's  true  equator, 
i»the  distance  on  the  Moon's  mean  equator  from  its  ascending  node  on  the  Bn 
true  equator  to  its  ascending  node  on  the  ecliptic, 
$2'~the  distance  along  the  Earth's  true  equator  from  the  true  equinox  to  the  asooi 

node  of  the  Moon's  mean  equator, 
C  ""the  Moon's  mean  longitude,  referred  to  the  mean  equinox, 
^■Bthe  Earth's  mean  anomaly, 
^«the  Moon's  mean  anomaly, 

cuB=the  angular  distance  of  the  perigeo  of  the  Moon's  cn'bit  from  its  ascending  nod' 
the  ecliptic, 
6,  l^ihe  optical  librations  in  latitude  and  longitude,  respectively, 
dbf  ^f«the  physical  librations  in  latitude  and  longitude,  respectively, 
54.^6=the  Moon's  geocentric  Ubration  in  latitude^the  Earth's  selenographic  latitude, 
2>f  ^Z=sthe  Moon's  geocentric  Ubration  in  longitudesthe  Earth's  selenographic  longitoc 
dC^ihe  physical  Ubration  of  C, 
;i=-(y.617sin2(JJ-;), 
il«:8in/cos(Ji-^), 
tan  5-tan  /sin  (ft-i), 

cos  ^  cos  6 

d6«H-108'^  sin  (a>+Z)+37^^  sin  (a>-Z)-ir'  sin  (^+cu-0, 
JZ«4-12^'  sin  ^-59^'  sin  g'-W  sin  2ai, 

-[108^^  cos  (0+0-37^'  cos  (w-l)-^ir'  cos  (^+^-0]  tan  6, 
aC=-[108''  cos  (0+0-37''  cos  (a>-Z)+ll''  cos  (g-^ai-l)]  sec  6, 

The  Sun's  selenographic  latitude  and  longitude  have  been  computed  & 
formulsd  the  same  as  those  given  above  except  that  the  heliocentric  coordins 
of  the  Moon  have  been  substituted  for  the  geocentric  coordinates. 

The  following  elements  have  been  used  in  computing  the  ephemerides 
physical  observations  of  the  planets  Mars  and  Jupiter: 

PoaiUon  of  north  pole  of  Mars      ....       [^  ^^o  ^q,  ^,^^2^.^^t-im) 

_    .,.        ,      ^,       ,      ,T     u  (a=17»»  52»  0-.84+  0-.247(/-1910) 

Position  of  norOi  pole  of  Jupiter  .        .  |^_^,  33,   ^,,^_^  o/^60(t-1910) 

Rotation  period  of  Mars 24»»  37"  22».65 

Rotation  period  of  Jupiterjgj;^^^^  J  J 9- 55- 40:.  632 

Longitude  of  Central  Meridian  of  Mars,  May  15,  1897,  Greenwich 
Mean  Noon 52*'.01 

Longitude  of  Central  Meridian  of  Jupiter  (System  I.),  July  14, 
1897,  Greenwich  Mean  Noon 47®.31 

Longitude  of  Central  Meridian  of  Jupiter  (System  II.),  July  14, 
1897,  Greenwich  Mean  Noon 96^.58 

The  position  of  the  north  pole  of  Mars  is  as  given  by  Loweli.  and  Cbh 
MELiN  (see  Monthly  Notices  R.  A.  8.,  1905,  Vol.  66,  page  56),  while  that  of 
north  pole  of  Jupiter  has  been  deduced  from  the  position  given  by  Damoisi 
for  1750  (see  Tables  ^diftiques  des  Satellites  de  Jupiter,  page  (1)).  The  re 
tion  periods  of  Mars  and  of  Jupiter  and  the  longitudes  of  the  central  meridi 
are  according  to  Marth  (see  Monthly  Notices  R.  A,  /S.,  1896,  Vol.  56,  pa 
395-403  and  517-524).  The  longitude  of  the  Great  Red  Spot  and  the  time 
its  transit  across  the  Central  Meridian  given  in  the  volumes  for  1913  and  II 
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ive  been  replaced  by  those  of  System  II.  of  Mabth.  This  change  has  been 
bfe  in  view  of  the  following  facts:  The  Paris  Conference  of  October,  1911, 
■yind  to  the  office  of  the  American  Ephemeris  and  Nautical  Almanac  the 
mparation  of  the  ephemerides  for  the  physical  observations  of  the  planets;  a 
wusnl  desire  exists  that  ^  use  of  System  II.  of  Mabth  should  not  be  dich 
ntinued ;  and  the  position  of  the  Great  Red  Spot  during^  the  opposition  of 
112  was  about  70^  from  the  place  predicted  from  the  elements  adopted  in  the 
meriean  Ephemeris  and  Nautical  Almanac  for  1913. 

The  adopted  semidiameters  of  the  planets,  with  the  authority  for  each, 
le  given  on  page  xix.  Their  stellar  magnitudes  have  been  computed  from 
rani]l»  given  by  G.  Muklleb  in  Pvhlicalwnen  dee  Astrophyeikaliechen  Olservor- 
rtiffiM  zu  PoUdanij  1393,  Vol.  8,  page  366. 

In  the  list  of  observatories  the  authority  for  the  various  positions  is  given 
X each  case.  The  latitudes  given. are  in  most  cases  astronomical.  In  some 
iBtanoes  they  have  been  determined  by  geodetic  triangulation  from  other 
oints.  The  reductions  from  geographic  to  geocentric  latitude,  ^f^  —  tp,  and  the 
JBtance  from  the  center  of  the  earth,  />,  are  computed  from  the  formula  on 
Kge  xviii,  using  the  flattening  ^^  obtained  by  John  F.  Hatfobd  in  Supple^ 
[eniary  Investigaiion.in  1909  of  ike  Figure  oftke  Earth  and  Isosta^,  U.  S.  Coast 
ad  Geodetic  Survey,  1910,  and  adopted  by  the  Paris  Conference,  October,  1911. 


'     ^  •  a 


ANNIVERSARIES  AND  FESTIVALS,  1917. 


New  Year's  Day        •        .        •        .        •        •        .  Monday,  Jan. 

Epiphany Saturday,  Jan. 

Septuagesima  Sunday Sunday,  Feb 

Lincoln's  Birthday Monday,  Feb 

Quinquageeima  (ShroTe  Sunday)        •        •        •        •  Sunday,  Feb 

Ash  Wednesday Wednesday,  Feb 

Washington's  Birthday Thursday,  Feb 

Palm  Sunday Sunday,  Apr 

Good  Friday Friday,  Apr 

First  Day  of  Passover Saturday,  Apr 

Easter  Sunday Sunday,  Apr 

Bogation  Sunday Sunday,  Maj 

Ascension  Day  (Holy  Thursday)         •        •        •        .  Thursday,  Maji 

Hebrew  Pentecost  (Shebubth) Simday,  Maj 

Pentecost  (Whit  Sunday) Sunday,  M^ 

Memorial  Day Wednesday,  Ma] 

Trinity  Sunday Sunday,  Juipn 

Corpus  Christi Thursday,  Juni 

Independence  Day Wednesday,  Juij 

Labor  Day  (except  in  certain  States)  ...  Monday,  Sept 

Hebrew  New  Year  (Bosh  Hashanah)  .        .  Monday,  Sept 

Day  of  Atonement  (Yom  Kippur)      ....  Wednesday,  S^ 

First  Day  of  Tabernacle  (Sucoth)       ....  Monday,  Oct 

Election  Day  (in  certain  States)         ....  Tuesday,  Kcv 

Thanksgiving  Day Thursday,  Not 

First  Sunday  in  Advent Simday,  Deo 

Christmas  Day Tuesday,  Dee 

xvi 


CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 


1917,   WHICH   CX)MPRISK8   THE    LATTER  PART  OF  THE    141ST  AND   THE    BEGINNING    OF 
IttD-TBAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,   CgRRFSPONDH  TO — 

The  year  6630  of  tlie  Jiilian  period ; 

7425-7420  of  the  Byzantine  era,  the  year  7426  commencing  on 

September  1 ; 
5677-5678  of  the  Jewish  era,  the  year  5678  commencing  xm 
September  17,  or,  more  exactly,  at  sunset  on  September  16; 
2670  since  the  foundation  of  Rome,  according  to  Vakro; 
2664  since  the  beginning  of  the  era  of  Nabonassar,  which  h«i 
been  assigned  to  Wednesday,  the  26th  of  February  of  the 
3967th  year  of  the  Julian  Period;  corresponding  in  the  notation 
of  chronologists,  to  the  747th,  and,  in  the  notation  of  astrono- 
mers, to  the  746th  year  befoni  the  birth  of  Christ; 
"         2693  of  the  Olympiads,  or  the  fu-st  year  of  the  674t]i  Otympiad, 
commencing  in  July,  1917,  if  wo  fix  the  era  of  tlie  Olympiads 
at  775i  years  before  Christ,  or  near  the  beginning  of  July 
of  the  year  3938  of  the  Julian  period; 
"         2229  of  the  Grecian  era,  or  the  era  of  the  Seleucid-e,  which  began 
near  the  vernal  equinox  of  the  year,  —  311  =B.  C.  312,  =4402 
of  the  Julian  period; 
1633  of  the  era  of  Diocletian; 

2577  of  tlie  Japanese  era  and  to  tlie  6th  year  of  the  period 
entitled  Taisho. 
The  year  1336  of  the  Mohammedan  era,  or  the  era  of  the  Hegu*a,  begins 
n  the  17th  day  of  October,  1917. 

The  first  day  of  January  of  the  year  1917  is  the  2,421 ,230th  day  since  the 
ommencement  of  the  Julian  Period. 

CHRONOLOGICAL  CYCLES. 


it 
u 


Nnninical  Letter  ....  G 

Ipact       6 

4mar  Cycle  or  Gk>lden  Number  18 

393«8*»— 1017 ^11 


Solar  Cycle 22 

Roman  Indiction 15 

Julian  Period 6630 
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ASTRONOMICAL  CONSTANTS. 


// 


Parifl  Conleie] 


lewca 


SolarParalkx 8.80 

Constant  of  Nutation 9.21 

Constant  of  Aberration 20.47^ 

General  Precession 50^^2564 4-(K^000  222(t- 1900)1  «, 

ObUquity  of  the  Ecliptic 23*^  27'8^^26-0^^4684(«-1900)J 

Equatorial  Horizontal  Parallax  of  the  Moon 57^  2'''.63*    (Newcoi 

Mean  diatance  Earth  to  Moon  384  411  kilometers=238  862  miles,  or  60.2678  radii. 

Mean  distance  Earth  to  Sun  149  504  201  kilomcter8=:92  897  416  statute  miles. 

Velocity  of  light  299  860  kilometers=186  324  statute  miles  per  second  (Newcomb  and  Michela 

Light  travels  unit  distance  in  498*. 580. 

Gaussian  Gravitation  Constant,  tk=0.017  202  099=3  548'M87  61. 

in  m  2h 

Accelerationinonesocondduotogravity,  ^=9.8060— 0.0260  cos  2ip—:^g.t 


m 


m 


2A, 


Helmert. 


Lengtli  of  seconds  pendulum,  /«=0.993  549-0.002  631  cos  2<p-~Z.  J 

Length  of  the  year:  ^  ^ 

Tropical  (ordinary)  ....  365.242  198  79-0.000  000  0614  (t-1900)] 

Sidereal 365.256  360  42 -f  0.000  000  0011  (t- 1900)1  Newcoi 

Anomalistic 365.259  641  34+0.000  000  0304  (t-1900)J 

EcUpse 346.620  000      +0.000  000  36     (t-1900) 


Length  of  the  month: 

Sjrnodical  (ordinary) 
Tropical    . 
Sidereal    . 
Anomalistic 
Nodical 


d  d     h  m      8 

29.530  588«29  12  44    2.81 

27.321 582=27    7  43    4.7 

27.321  661=27    7  43  11.5 

27.554  550=27  13  18  33.1 

27.212  219=27    5    5  35.7 


Han 


Length  of  the  day: 
Sidereal    . 
Mean  Solar 


h    m      8 

23  56    4.091  of  mean  solmr  tin 

24  3  56.555  of  sidereal  time. 


Dimensions  of  tlio  Eartli  (Uayford's  Spheroid  of  1909): 

Equatfjrial  Radius,  a=6378.388  kilometers  or  3963.34  statute  miles. 
Polar  Radius,  6=6356.909  ''         or  3949.99 

Flattening, 


<( 


li 


a 


297.0 


Logarithm  of  the  eccentricity 


Va^^^ 


=log  €=8.913  804 


Logarithm  radius=log  p=9.999  2695+0.000  7324  cos  29-O.OOO  0019  cos  4<p. 
Reduction  from  gcograpliic  latitude  <p  to  geocentric  latitude  ^, 

(f/-<p=-\V  35^^66  Fin  29>+rM7  sin  4^. 

1  meter=3.280  8333  feot.     1  foot=0.304  8006  meters. 
1  statute  mile =0.868  362  nautical  or  geographical  miles. 
1  nautical  milc=1.151  594  statute  miles. 

*  Used  in  the  computation  of  eclipses.    The  parallax  used  in  the  computation  of  the  ephemois  of  the  IfooD  ooBtl 
In  this  volume  is  57'  2^'.23  (Hansen). 

t  ^3  is  the  acceleration  due  to  the  Sun's  attraction  at  the  mean  distance  of  the  Earth  from  the  Sun,  whJdi  Is  ill 
flptronomical  unit  of  distance,  the  unit  of  time  being  one  mean  solar  day. 
•  v|  ^—latitude,  A —elevation  above  sea  level  fn  meters,  and  log  R—6.S0416. 

Note.— The  above  values  of  log  p  and  <p'—q>  were  computed  with  the  eccentricity  that  Results  frwn  aasomftDf  tiMi> 
flattenfaig  of  the  earth  is  exactly  ^\j. 
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ASTRONOMICAL  CONSTANTS. 


8£HIDIAM£T£BS    OF   THE    SUN,  MOON,  AND   PLANETS. 


At  Unit 
Distanoo. 


At  Mean 

Least 
Distance. 


r/ 


tt 


hm 

poon 

fercuiy 

feanfl      

Ifan 

kpiter  (Equatorial)  .... 

l^ter(Polar)       

litiim  (Equatorial)    .... 

Irtum  (Polar) 1  17.47 

Dnaus 33.52 

ieptune 38.66 


15  69.63 

15  32.58* 

3.34 

8.55 

5.05 

40.20 

34.12 

24.88 


1 
1 
1 


5.45 

30.90 

9.64 

23.84 

22.40 

9.94 

9.07 

1.84 

1.33 


In  Kilo- 
meters. 

695  553.46 

1  738.02 

2  420.89 
6  197.18 

3  660.32 
72  626.64 
68  219.76 
61  522.45 
56  151.56 
24  295.86 
28  021.42 


In  Statute 
Miles. 

432  196.01 

1  079.96 
1504.27 
3  850.74 

2  274.42 
45  128.01 
42  389.71 
38  228.20 
34  890.89 
15  096.72 
17.411.67 


Authority. 

Auwers. 

Newcomb. 

Le  Verrier. 

Peirce. 

Peirce. 

Am.  Eph. 

Peirce. 

Biimard. 

Barnard. 

Am.  Eph. 

Am.  Eph. 


KLXMENTS  OP  THE  PLANETABY/>RBITS  FOR  THE  EPOCH  1 917 — January  0**  (i.  M.  T. 


Name. 


MeanDis- 
tosoe. 


if  Mercury 0.387  099 

J  Vemifl 0.723  331 

e  Earth       1.000  000 

e  Mars 1.523  688 

XluyiXa 5.202  803 

\  Saturn 9.538  843 

g  UranuB 19.190  978 

f  Neptune 30.070  672 


Sklercal 

Period  in 

Tropical  Years. 

0.240  85 

0.615  21 

1.000  04 

1.880  89 

11.862  23 

29.457  72 

84.015  29 

164.788  29 


Sidereal 
Mpan  DaUj 
Motion. 
// 

14  732.420 

5  767.670 

3  548.193 

1  886.519 

299.128 

120.455 

42.23 

21.53 


Synodic 

Period  in 

Tropical  Years. 

0.317  26 
1.598  72 

•  •  • 

2.135  39 
1.092  11 
1.035  18 
1.012  09 
1.00614 


Eccen- 
tricity. 

0.205  6177 
0.006  8126 
0.016  7430 
0.093  3244 
0,048  3653 
0.055  8310 
0.0-47  0922 
0.008  5441 


Kama. 

(  Mercury 
9  Venus 
®£arth 

'X  Jupiter 
1^  Satom 
%  Uianus 
V  Neptune 


lodiiia- 

tion  tothe 

Ecliptic. 


Maan  Longi- 
tude of  the 
Node. 


Mean  Longi- 
tude of  the 
Perihelion. 


Mean  Longi- 
tude at  the 
Epoch. 


Logarithm  of 

Ma.<H  in  Unit 

of  Sun's  Mass. 


...70  11.5 

•           9             ft 

4!7  20  50.7 

.  3  23  37.7 

75  55  57.5 

.  1  51  0.9 

48  55  1.4 

.  .  1  18  28.1 

99  36  35.2 

.  .  2  29  29.8 

112  55  54.7 

.  .  0  46  22.0 

73  34  32.6 

.  .  1  46  39.4 

180  51  56.8 

n 


tt 


76  9  50.9 
130  24  11.4 
101  30  47.1 
334  31  53.0 

12  59  7.6 

91  25  18.3 
169  19  14.1 

43  54  15.2 


27  44 
210  37 

99  34 
307  42 

34  12 
114  33 
316  26 
122  24 


52.89 
57.16 
61.57 
19.72 

1.58 
12.34 
34.40 

2.19 


3.221 
4.389 
4.482 
3.509 
6.979 
6.455 
5.640 
5.705 


8487-10 
3398-10 
2896-10 
5499-10 
9082-10 
7335-10 
7528-10 
5338-10 


The  elements  of  the  four  inner  planets  are  derived  from  those  given  by 
Newcomb  in  Vol.  VI  of  the  Astronomical  Papers  of  the  American  Ephemeris, 
and  are  the  same  as  those  used  in  computing  the  cphemerides  of  these  planets. 
Those  of  Jupiter,  Saturn,  Uranus,  and  Neptune  are  taken  from  Vol.  VII  of 
tile  AstronoTMcal  Papers  for  the  epoch  of  the  tables.  They  are  reduced  to 
1W7  by  applying  Le  Verrieb's  variations,  and  can  not  be  regarded  as  being 
strictly  identical  with  the  elements  used  in  computing  the  ephemerides  of  t'hose 
planets  in  this  volume. 

_ .  *  At  mean  distanoe.    Sea  Att.  Papert  Am.  Eph,,  Vol.  IX,  p.  39.    For  the  values  of  the  scmidiameter  used  in  this 
vume  806  page  xUL 
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SYMBOLS  AND  ABBREVIATIONS. 


o 

? 
e 


The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth, 


SIGNS  OF  THE  PLANETS,  ETC. 

I  ^  Mars. 

y.  Jupiter, 

h  Saturn. 

S  Uranus. 

^  Neptune. 


SIGNS  OF  THE  ZODIAC. 


Spring 
Signs. 


T  Aries. 

H  Taurus, 

n  Gemini. 

25  Cancer. 

SI  Leo. 

rtz  Virgo. 


Autumn  J      ' 

Signs.  ]  g; 

Winter 
Signs. 


:^  Libra. 

%  Scorpiufi 

/  Sagittar 

yj  Capricoi 

JXff  Aquariu 

^  Pisces. 


ASPECTS. 


d  Conjunction,  or  having  the  same  Longitude  or  Right  Ascensioii^ 
D  Quadrature,  or  differing  ±90°  in  Longitude  or  Right  Ascension. 
S     Opposition,  or  differing  180°  in  Ijongitude  or  Right  Ascension. 


ABBREVIATIONS. 

Si 

Ascending  Node. 

• 

Degrees. 

t5 

Descending  Node. 

f 

Minutes  of  Arc. 

N. 

North. 

// 

Seconds  of  Arc. 

S. 

South. 

k 

Hours. 

E. 

East. 

m 

Minutes  of  Time. 

W. 

West. 

■ 

Seconds  of  Time. 

PART  I. 


ASTRONOMICAL  EPHEMERIS  FOR  THE 
MERIDIAN  OP  GREENWICH. 


SWW**— 1917 ^1 


SUN,  1917. 


FOR  GREENWICH  MEAN  NOON. 


Date. 

Day  of  the 
Week. 

Ajceoskm. 

Var. 

Apparent 
Dedlnatioo. 

Var. 
aoar. 

Semi- 
dJametar. 

Her. 
Par. 

Eqnatkm 

oTTime. 

App.— Ifean. 

Var. 

Sidan 
■iao< 

h   m     8 

8 

•    #      // 

n 

/           H 

ft 

m     8 

8 

h  I 

Jan.    1 

Mo 

18  45  50.11 

11.041 

-23    156.7 

+12.00 

16  17.87 

8.95 

-  3  34.47 

-1.184 

18  4: 

2 

Tu 

18  50  14.92 

11.025 

22  56  52.8 

13.23 

16  17.88 

8.95 

4   2.72 

L170 

184 

3 

We 

18  54  39.37 

11.011 

22  51  21.6 

14.87 

16  17.88 

8.95 

4  30.61 

LI64 

18  51 

4 

Th 

18  59   3.42 

10.9M 

22  45  23.2 

16.60 

16  17.88 

8.95 

4  58.11 

L187 

185 

5 

Ft 

19    3  27.06 

10.076 

22  38  57.7 

16.62 

16  17.87 

8.95 

5  25.19 

LllO 

18  51 

6 

Sa 

19    7  50.25 

10.957 

-22  32   5.4 

+17.74 

16  17.85 

8.95 

-  5  51.88 

-LlOO 

19 

7 

Su 

19  12  12.98 

10.987 

22  24  46.4 

18.84 

16  17.83 

8.95 

617.99 

L060 

19   1 

8 

Mo 

19  16  35.22 

10.916 

2217   1.0 

19.94 

16  17.80 

8.95 

6  43.67 

1.060 

19   1 

9 

Tu 

19  20  56.94 

10.894 

22   8  49.3 

21.08 

16  17.77 

8.95 

7   8.83 

L087 

191: 

10 

We 

19  25  18.12 

10.871 

22   011.6 

22.11 

16  17.73 

8.95 

7  83.46 

LOU 

191 

11 

Th 

19  29  38.75 

10.848 

-2161    8.2 

+23.18 

16  17.68 

8.95 

-  7  67.53 

-0.901 

19  2 

12 

Ft 

19  33  58.80 

10.833 

21  41  39.2 

24.24 

16  17.63 

8.95 

8  21.02 

0.987 

19  ^ 

13 

Sa 

19  38  18.25 

10.798 

21  31  44.9 

25.28 

1617.57 

8.95 

8  43.92 

0.941 

19  2 

14 

Su 

19  42  37.09 

10.772 

21  21  25.7 

26.82 

16  17.51 

8.95 

9   6.20 

0.916 

19  3: 

15 

Mo 

19  46  55.30 

10.746 

21 10  41.7 

27.84 

16  17.44 

8.95 

9  27.85 

0.8R8 

19  8 

16 

Tu 

19  51 12.85 

10.717 

-20  59  33.3 

+28.86 

16  17.36 

8.95 

-  9  48.84 

-0.861 

19  4 

17 

We 

19  55  29.73 

10.689 

20  48   0.8 

29.86 

16  17.28 

8.94 

10   9.17 

0.888 

194 

18 

Th 

19  59  45.93 

10.660 

20  36   4.4 

80.84 

16  17.20 

8.94 

10  28.81 

0.804 

194 

19 

Ft 

20   4    1.42 

10.681 

20  23  44.6 

81.81 

16  17.11 

8.94 

10  47.76 

0.774 

19  6 

20 

Sa 

20   8  16.20 

10.601 

2011    1.7 

82.27 

16  17.02 

8.94 

11    6.97 

tk7U 

195 

21 

Su 

20  12  30.25 

10.670 

-19  57  55.9 

+83.21 

16  16.92 

8.94 

-11  23.45 

-0.718 

20 

22 

Mo 

20  16  43.54 

10.638 

19  44  27.8 

34.13 

16  16.82 

8.94 

11  40.19 

0.681 

20 

23 

Tu 

20  20  56.06 

10.606 

19  30  37.7 

36.04 

16  16.72 

8.94 

11  56.15 

0.610 

20 

24 

We 

20  25    7.80 

10.473 

19  16  25.9 

86.94 

16  16.61 

8.94 

1211.33 

0.616 

201 

25 

Th 

20  29  18.74 

10.439 

19    152.9 

86.81 

16  16.51 

8.94 

12  25.72 

0.888 

201 

26 

Fr 

20  33  28.87 

10.406 

-18  46  50.0 

+87.67 

16  16.39 

8.94 

-12  39.29 

•4LBm 

202 

27 

Sa 

20  37  38.18 

10.871 

18  31  44.7 

Z^JSi 

16  16.28 

8.94 

12  52.05 

0.8H 

902 

28 

Su 

20  41  46.66 

10.836 

18  16  10.4 

89.84 

16  16.16 

8.93 

13  3.97 

0.479 

202 

29 

Mo 

20  45  54.31 

10.302 

18   016.4 

40.16 

16  16.03 

8.93 

13  15.06 

0.445 

203 

80 

Tu 

20  50    1.13 

10.267 

17  44    3.2 

40.96 

16  15.91 

8.93 

13  25.32 

0.410 

203 

81 

We 

20  54    7.10 

10.231 

-17  27  31.1 

+41.72 

16  15.77 

8.93 

-13  34.74 

-0.876 

204 

F^b.   1 

Th 

20  58  12.23 

10.196 

17  10  40.7 

42.48 

16  15.64 

8.93 

13  43.32 

0.840 

204 

2 

Ft 

21    216.53 

10.162 

16  53  32.2 

43.23 

16  15.49 

8.93 

13  51.06 

0.806 

204 

8 

Sa 

21    6  20.00 

10.127 

16  36    6.0 

43.96 

16  15.35 

8.93 

13  57.97 

0.271 

206 

4 

Su 

21 10  22.63 

10.092 

16  18  22.6 

44.66 

16  15.19 

8.93 

14   4.05 

0.286 

206 

5 

Mo 

21 14  24.44 

10.058 

-16   0  22.3 

+46.36 

16  15.03 

8.92 

-14   9.31 

-0.202 

21 

6 

Tu 

21 18  25.44 

10.025 

15  42    5.6 

46.03 

16  14.87 

8.92 

14  13.75 

0.168 

21 

7 

We 

21  22  25.63 

9.991 

15  23  32.8 

46.70 

16  14.70 

8.92 

14  17.38 

0.185 

21 

8 

Th 

21  26  25.02 

9.968 

15   4  44.3 

47.34 

16  14.53 

8.92 

14  20.21 

0.101 

211 

9 

Ft 

21  30  23.61 

9.925 

14  45  40.5 

47.97 

16  14.35 

8.92 

14  22.25 

0.069 

211 

10 

Sa 

21  34  21.43 

9.803 

-14  26  21.8 

+48.58 

16  14.16 

8.92 

-14  23.51 

H>.086 

211 

11 

Su 

21  38  18.48 

9.861 

14    6  48.7 

49.18 

16  13.98 

8.91 

14  24.00 

-0.004 

212 

12 

Mo 

21  42  14.76 

9.829 

13  47    1.5 

49.76 

16  13.79 

8.91 

14  23.73 

U.027 

212 

13 

Tu 

21  46  10.30 

9.799 

13  27   0.5 

60.32 

16  13.59 

8.91 

14  22.72 

0.058 

213 

14 

We 

2150   5.11 

9.760 

13    6  46.3 

60.86 

16  13.39 

8.91 

14  20.97 

0.088 

213 

15 

Th 

21  53  59.20 

9.739 

-12  46  19.2 

+^1.89 

16  13.18 

8.91 

-14  18.50 

+0.118 

213 

16 

Ft 

21  57  52.57 

9.709 

-12  25  39.6 

+61.90 

16  12.97 

8.90 

-14  15.32 

40.147 

214 

SUN,  1917. 


SUN,  1917. 

FOR  GREENWICH  MEAN  NOON. 


Date. 

^4 

^ffisr* 

Vtf. 

Appwnt 
Pramatioo. 

aSar. 

Bonl- 
dknMter. 

Hot. 
Pv. 

SqoatioD 

oTTiiiM. 

A.ppw— Men. 

Vir. 

SUen 

h  m     8 

1 

m     $       tt 

n 

/      tt 

#/ 

m     f 

■ 

h  I 

Feb.  16 

Ft 

21  57  52.57 

9.700 

-12  25  39.6 

•K61.90 

1612.97 

8.90 

-14  15.32 

+0.147 

214 

17 

Sa 

22    145.24 

O.MO 

12   4  48.0 

62.40 

16  12.76 

8.90 

14  11.44 

0.176 

214 

18 

Su 

22    5  37.23 

9.eS2 

11 43  44.7 

62.87 

1612.55 

8.90 

14   6.87 

0.204 

215 

19 

Mo 

22    9  28.54 

0.6M 

11 22  30.3 

68.88 

1612.34 

8.90 

14    1.63 

0.»8 

216 

20 

Tu 

22  13  19.19 

9.M6 

11   1   6.1 

68.77 

16  12.12 

8.90 

13  55.72 

0.200 

216 

21 

We 

2217    9.17 

9.M0 

-10  39  29.7 

+64.19 

16  11.90 

8.90 

-13  49.15 

-fe.287 

22  : 

22 

Th 

22  20  58.51 

0.M8 

10  17  44.3 

64.69 

16  11.68 

8.89 

13  41.94 

0.814 

22 

23 

Ft 

22  24  47.22 

9.616 

9  55  49.5 

64.97 

16  11.46 

8.89 

13  34.09 

0.840 

221 

24 

Sa 

22  28  35.29 

9.480 

0  33  45.8 

66.88 

16  11.24 

8.89 

13  25.61 

0.866 

221 

25 

Su 

22  32  22.76 

9.466 

9  11 33.6 

66.66 

16  11.01 

8.89 

1316.53 

0.891 

221 

26 

Mo 

22  36   9.63 

9.440 

-  8  49  13.2 

+66.01 

16  10.78 

8.88 

-13   6.84 

+0.416 

222 

27 

Tu 

22  39  55.91 

9.4ie 

8  2645.1 

66.88 

16  10.55 

8.88 

12  56.57 

0.460 

222 

28 

We 

22  43  41.63 

9.898 

8  4   9.6 

66.68 

16  10.32 

8.88 

12  45.73 

0.468 

223 

liar.    1 

Th 

22  47  26.80 

9.871 

7  41  27.3 

66.90 

1610.09 

8.88 

12  34.34 

0.486 

223 

2 

Fr 

22  51 11.43 

9.849 

7  18  38.4 

67.17 

16   9.85 

8.88 

12  22.43 

0.607 

223 

8 

Sa 

22  54  55.56 

9.828 

-  6  55  43.4 

+67.41 

16   9.61 

8.87 

-12  10.00 

40.628 

224 

4 

Su 

22  58  39.19 

9.806 

6  32  42.7 

67.64 

16   9.37 

8.87 

11  57.08 

0.648 

224 

5 

Mo 

23    2  22.36 

9.969 

6   9  36.6 

67.66 

16   9.13 

8.87 

1143.69 

0.667 

226 

6 

Tu 

23   6   5.07 

9.871 

546  25.4 

68.06 

16   8.88 

8.87 

1129.86 

0.686 

226 

7 

We 

23   9  47.36 

9.964 

5  23   9.6 

68.26 

16   8.63 

8.87 

11 15.69 

0.603 

226 

8 

Th 

23  13  29.25 

9.287 

-  4  59  49.5 

+68.42 

16   8.38 

8.86 

-11   0.92 

fO.619 

23 

9 

Fr 

23  17  10.75 

9.221 

4  36  25.5 

68.68 

16   8.12 

8.86 

10  45.87 

0.686 

23 

10 

Sa 

23  20  51.89 

9.207 

4  12  58.0 

68.72 

16   7.86 

8.86 

10  30.45 

0.660 

231* 

11 

Su 

23  24  32.69 

9.198 

3  49  27.2 

68.86 

16    7.59 

8.86 

10  14.70 

0.668 

231 

12 

Mo 

23  28  13.18 

9.181 

3  25  53.5 

68.96 

16   7.33 

8.85 

9  68.64 

0.616 

231 

13 

Tu 

23  31  53.38 

9.169 

-  3    2  17.4 

+69.06 

16   7.06 

8.85 

-  9  42.29 

40.667 

232 

14 

We 

23  35  33.31 

9.169 

2  38  39.1 

69.18 

16   6.79 

8.85 

9  25.67 

0.696 

232 

15 

Th 

23  39  13.00 

9.149 

2  14  59.1 

69.20 

16   6.52 

8.85 

9   8.80 

0.106 

233 

16 

Fr 

23  42  52.46 

9.140 

1 51 17.7 

69.26 

16   6.24 

8.84 

8  61.71 

0.716 

233 

17 

Sa 

23  46  31.73 

9.182 

127  35.2 

69.29 

16   5.97 

8.84 

8  34.42 

0.724 

233 

18 

Su 

23  50  10.81 

9.126 

-  1    3  52.0 

+69.81 

16   5.69 

8.84 

-  8  16.96 

40.m 

234 

19 

Mo 

23  53  49.73 

9.119 

0  40   8.6 

69.81 

16   5.42 

8.84 

7  69.32 

0.786 

234 

20 

Tu 

23  57  28.51 

9.113 

-  0  16  25.2 

69.80 

16   5.14 

8.83 

7  41.55 

0.743 

234 

21 

We 

0    1   7.17 

9.108 

+  07  17.6 

69.27 

16   4.86 

8.83 

7  23.65 

0.748 

236 

22 

Th 

0   4  45.71 

9.104 

0  30  59.5 

69.22 

16  4.59 

8.83 

7   5.64 

0.762 

23  6 

23 

Fr 

0   8  24.16 

9.101 

+  0  54  40.2 

+69.16 

16   4.31 

8.83 

-  6  47.64 

+0.766 

0 

24 

Sa 

012   2.54 

9.098 

1 18  19.2 

69.09 

16  4.04 

8.82 

6  29.36 

0.769 

0 

25 

Su 

0  15  40.85 

9.005 

1 41  56.2 

68.99 

16   3.77 

8.82 

611.12 

0.761 

0   ! 

26 

Mo 

0  19  19.12 

9.094 

2    5  30.6 

68.88 

16   3.49 

8.82 

5  62.84 

0.762 

01 

27 

Tu 

0  22  57.36 

9.093 

2  29   2.3 

68.76 

16   3.22 

8.82 

6  34.63 

0.768 

or 

28 

We 

0  26  35.59 

9.093 

4-  2  52  30.8 

+68.62 

16   2.95 

8.81 

-  6 16.20 

40.768 

0  2; 

29 

Th 

0  30  13.83 

9.094 

3  15  55.8 

68.46 

16   2.68 

8.81 

4  67.89 

0.768 

021 

30 

Fr 

0  33  52.10 

9.005 

3  39  16.9 

68.29 

16   2.41 

8.81 

4  39.60 

0.761 

02] 

31 

Sa 

0  37  30.41 

9.098 

4   2  33.8 

68.11 

16  2.14 

8.81 

4  21.36 

a769 

03: 

Apr.   1 

Su 

0  41   8.79 

9.101 

4  25  46.1 

67.91 

16   1.87 

8.80 

4   3.19 

0.766 

0  3: 

2 

Mo 

0  44  47.26    9.106  1 

4-  4  48  53.5 

+67.70    16    1.60 1 

8.80 

-  3  45.11 

40.761 

04: 

3 

Tu 

0  48  25.83 

9.110  1 

+  5  11  55.7 

+67.48 

16   1.321 

8.80 

-  3  27.13 

+0.747 

04^ 
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FOR  GREENWICH  MEAN  NOON. 


Bate. 

Var. 
Hoar. 

Appanot 

Var. 
Hoar. 

Semi- 
dfamottf. 

Hot. 
Pwr. 

Eqaatkn 

orrima. 

Anb— ICfltn. 

Var. 
Hoar. 

Site 

afcm 

1 

h    m      a 

a 

•   1     ft 

ft 

t     ft 

ft 

m     a 

a 

h  a 

Apr.    1 

Sn 

0  41    8.79 

9.10k 

+  4  2546.1 

-K57.91 

16   1.87 

8.80 

•-4    3.19 

44I.3H 

08* 

2 

Mo 

0  44  47.26 

9.106 

4  48  53.5 

67.70 

16    1.60 

8.80 

3  45.11 

0.181 

0  4 

3 

Tu 

0  48  26.83 

9.110 

5  11  56.7 

67.48 

16   1.82 

8.80 

3  27.13 

0.70 

04 

4 

We 

0  62    4.64 

9.110 

5  34  52.4 

87.34 

16    1.05 

8.80 

8    9.28 

0.741 

041 

6 

Th 

0  56  43.39 

9.123 

5  67  43.1 

60.99 

16   0.78 

8.79 

2  51.58 

0.784 

06! 

6 

Ft 

0  59  22.41 

9.iao 

+  6  20  27.7 

+60.73 

16   0.60 

8.79 

-2  84.05 

+0.737 

051 

7 

Sa 

1    8    1.63 

9.188 

6  43   5.7 

60.44 

16   0.28 

8.79 

2  16.71 

0.718 

1    < 

8 

Sn 

1    6  41.05 

9.147 

7   5  36.9 

60.16 

15  59.96 

8.79 

159.68 

0.700 

1    ' 

9 

Mo 

1  10  20.71 

9.168 

7  28  0.9 

66.86 

15  69.68 

8.78 

142.69 

0.006 

1    1 

10 

Tu 

1  14    0.63 

9.100 

7  50 17.4 

66.68 

16  59.40 

8.78 

126.06 

0.006 

1 1: 

11 

We 

1  17  40.83 

9.181 

•f  8  12  26.1 

4^.30 

15  69.13 

8.78 

-1    9.69 

+0.070 

11 

12 

Th 

1  21  21.32 

9.198 

8  34  26.7 

64.86 

15  58.85 

8.78 

0  53.63 

0.008 

121 

18 

Fr 

1  25    2.12 

9.907 

8  66  18.8 

64.40 

15  58.57 

8.77 

0  37.88 

0.010 

12 

14 

Sa 

1  28  43.26 

9.233 

918   2.1 

64.13 

15  58.30 

8.77 

0  22.47 

0.685 

12 

16 

Sa 

1  32  24.76 

9.387 

9  39  36.3 

68.73 

15  58.02 

8.77 

-0    7.41 

0.0» 

18 

16 

Mo 

1  86    6.62 

9.363 

+10   1    1.0 

+68.83 

16  57.75 

8.77 

+0    7.28 

+4I.O04 

1  8 

17 

Tu 

1  39  48.87 

9.368 

10  22  15.9 

63.91 

16  67.48 

8.76 

0  21.60 

0.088 

14 

18 

We 

1  43  31.51 

9.386 

10  43  20.6 

63.48 

15  57.21 

8.76 

0  35.60 

0.671 

14 

19 

Th 

1  47  14.65 

9.803 

11   414.7 

63.08 

15  56.95 

8.76 

049.01 

0.584 

14 

20 

Fr 

1  50  68.02 

9.820 

11  24  57.9 

61.67 

15  56.68 

8.76 

1    2.10 

0.587 

16 

21 

Sa 

1  54  41.91 

9.838 

+11 45  29.9 

+61.00 

15  66.43 

8.76 

+1 14.76 

^M% 

16 

22 

Su 

1  58  26.23 

9.860 

12   5  60.3 

60.60 

15  56.17 

8.76 

126.99 

O.O0O 

16 

23 

Mo 

2    2  11.00 

9.876 

12  25  58.6 

60.09 

15  55.91 

8.76 

188.78 

O.OBS 

8    : 

24 

Tu 

2    5  66.22 

9.894 

12  45  54.7 

40.67 

15  65.66 

8.76 

150.12 

0.408 

2 

25 

We 

2    9  41.90 

9.418 

13   5  38.1 

40.04 

15  55.41 

8.74 

2   0.99 

0.44S 

21 

.26 

Th 

2  13  28.04 

9.483 

+13  25   8.5 

+48.40 

15  65.17 

8.74 

+2  11.40 

+0.434 

21 

27 

Fr 

2  17  14.66 

9.468 

13  44  25.6 

47.93 

15  54.93 

8.74 

2  21.33 

0.404 

2  1 

28 

Sa 

2  21    1.77 

9.473 

14   3  29.1 

47.36 

15  54.69 

8.74 

2  30.78 

0.384 

2  2 

29 

Su 

2  24  49.37 

9.494 

14  22  18.7 

46.77 

15  54.45 

8.74 

2  39.74 

0.863 

2  2 

30 

Mo 

2  28  37.47 

0.616 

14  40  63.9 

46.17 

15  54.21 

8.73 

2  48.19 

0.843 

2  8 

May    1 

Tu 

2  32  26.09 

9.686 

+14  59  14.6 

+46.66 

15  53.98 

8.73 

+2  56.13 

+O.830 

23 

2 

We 

2  36  15.22 

9.658 

15  17  20.5 

44.93 

15  53.75 

8.73 

3    3.55 

0.308 

2  8 

3 

Th 

2  40    4.88 

9.680 

15  35  11.2 

44.39 

15  63.61 

8.73 

3  10.45 

0.378 

2  4 

4 

Ft 

2  43  66.08 

9.603 

16  62  46.3 

43.04 

16  53.29 

8.73 

3  16.81 

0.364 

24 

5 

Sa 

2  47  46.82 

9.026 

1610   5.8 

48.97 

15  53.06 

8.72 

3  22.62 

0.331 

25 

6 

Su 

2  51  37.11 

9.640 

+16  27    9.1 

+43.30 

15  52.83 

8.72 

+3  27.89 

+0.308 

25 

7 

Mo 

2  55  28.96 

9.072 

16  43  56.1 

41.61 

16  62.61 

8.72 

3  32.59 

0.184 

25 

8 

Tu 

2  59  21.88 

9.096 

17   0  26.4 

40.91 

15  62.39 

8.72 

3  36.73 

0.160 

3 

9 

We 

3    3  14.38 

9.720 

17  16  39.8 

40.30 

15  52.16 

8.72 

3  40.29 

0.130 

8 

10 

Th 

3    7    7.95 

9.744 

17  32  36.0 

89.48 

15  61.94 

8.71 

3  43.26 

aii3 

8  1 

11 

Fr 

3  11    2.12 

9.700 

+17  48  14.7 

+88.74 

16  51.73 

8.71 

+3  45.65 

+0.067 

3  1 

12 

Sa 

3  14  66.88 

9.794 

18    3  35.6 

37.99 

16  61.61 

8.71 

3  47.46 

0.063 

3  1 

13 

Su 

3  18  62.23 

9.819 

18  18  38.3 

87.33 

15  61.30 

8.71 

3  48.65 

0.038 

3  2 

14 

Mo 

3  22  48.18 

9.844 

18  33  22.7 

86.46 

15  51.09 

8.71 

3  49.26 

+0.013 

8  2 

16 

Tu 

3  26  44.72 

9.868 

18  47  48.4 

86.68 

15  50.88 

8.70 

3  49.27 

-0.013 

33 

16 

We 

3  30  41.85 

9.893 

+19    166.2 

+34.88 

15  50.68 

8.70 

+3  48.70 

-0.036 

3  3 

17 

Th 

3  34  39.67 

9.917 

+19  15  42.6 

+84.07 

15  50.48 

8.70 

+3  47.54 

-0.060 

3  3 
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FOR  GREENWICH  MEAN  NOON. 

Mk 

I. 

True 
LQogiltnde. 

Vir. 
Hoar. 

toda. 

Lofulthmof 

the  Radius 

Vector  of  the 

Evth. 

Var. 

MOOT. 

Preo. 

In 
Long. 

Nut. 

in 

Long. 

Aber- 

True 

ObUq- 

ulty. 

Mean  Time 

of  Sidereal 

Noon. 

•     »      // 

ii 

tt 

n 

t* 

§t 

»*37' 

h    m      8 

F.  1 

91 

11  11  45.7 

i47.n 

-0.06 

9.999  8342 

+51.0 

12.46 

+16.16 

20.47 

3.24 

2319   4.57 

2 

92 

12  10  54.5 

i47.n 

0.17 

9.999  9568 

51.1 

12.60 

16.13 

20.47 

3.23 

23  15   8.66 

3 

93 

13  10    1.0 

147.78 

0.27 

0.0000797 

51.3 

12.74 

16.09 

20.46 

3.21 

23  11 12.75 

4 

94 

14    9    5.3 

147.68 

0.35 

0.000  2028 

51.8 

12.88 

16.06 

20.45 

3.19 

23    7  16.85 

5 

95 

15    8    7.4 

147.M 

0.41 

0.000  3262 

61.5 

13.01 

16.02 

20.45 

3.17 

23    3  20.94 

6 

96 

16    7    7.4 

147.46 

-0.45 

0.0004500 

+51.7 

13.15 

+15.99 

20.44 

3.15 

22  59  25.03 

7 

97 

17    6    5.3 

147.87 

0.46 

0.000  5741 

5L8 

13.29 

15.96 

20.44 

3.13 

22  55  29.13 

8 

98 

18    5    1.2 

147.29 

0.44 

0.000  6985 

51.9 

13.43 

15.93 

20.43 

3.11 

22  51 33.22 

'      9     99| 

19    8  55.1 

147.31 

0.39 

0.0008232 

53.0 

13.56 

15.90 

20.43 

3.09 

22  47  37.31 

.     10 

100 

20    2  47.1 

147.18 

0.32 

0.000  9482 

53.1 

13.70 

15.87 

20.42 

3.07 

22  43  41.40 

11 

101 

21    1  37.3 

147.06 

-0.22 

0.001  0734 

+53.3 

13.84 

+15.84 

20.41 

3.05 

22  3a  45.50 

12 

102 

22    0  25.6 

146.98 

-0.10 

0.001 1985 

53.1 

13.98 

15.81 

20.41 

3.03 

22  35  49.59 

13 

103 

22  59  12.3 

146.91 

+0.03 

0.001 3235 

53.0 

14.11 

15.78 

20.40 

3.00 

22  31  53.68 

14 

104 

23  57  57.3 

146.84 

0.16 

0.0014483 

51.9 

14.25 

15.76 

20.40 

2.98 

22  27  57.77 

15 

105 

24  56  40.6 

146.77 

0.29 

0.001  5727 

51.7 

14.39 

15.73 

20.39 

2.96 

22  24    1.86 

16 

106 

25  55  22.3 

146.70 

+0.41 

0.001  6963 

+51.4 

14.53 

+15.71 

20.38 

2.93 

22  20   5.96 

17 

107 

26  54    2.3 

146.68 

0.51 

0.001  8192 

51.0 

14.66 

15.69 

20.38 

2.91 

22  16  10.05 

18 

108 

27  52  40.6 

146.56 

0.59 

0.001 0412 

50.6 

14.80 

15.67 

20.37 

2.89 

22  1214.14 

19 

109 

28  51  17.2 

146.49 

0.68 

0.002  0620 

50.1 

14.94 

15.65 

20.37 

2.86 

22    818.23 

20 

110 

29  49  52.1 

146.41 

0.64 

0.002  1815 

40.5 

15.08 

15.63 

20.37 

2.83 

22   4  22.32 

21 

111 

30  48  25.1 

146.84 

+0.63 

0.002  2997 

+40.0 

15.21 

+15.61 

20.36 

2.81 

22    0  26.42 

22 

112 

31  46  56.2 

146.36 

0.59 

0.002  4166 

48.4 

15.35 

15.59 

20.36 

2.79 

21  56  30.51 

23    113 

32  45  25.3 

146.17 

0.52 

0.002  5320 

47.8 

15.49 

15.58 

20.35 

2.76 

21  52  34.60 

24  |114 

33  43  52.5 

146.09 

0.42 

0.002  6461 

47.3 

15.63 

15.56 

20.35 

2.73 

21  48  38.69 

25    115 

34  42  17.6 

146.01 

0.30 

0.002  7590 

46.7 

15.76 

15.55 

20.34 

2.71 

21  44  42.78 

28 

116 

35  40  40.7 

145.93 

+0.18 

0.002  8705 

+46.3 

15.90 

+15.54 

20.33 

2.68 

21  40  46.87 

27 

117 

36  30    1.8 

145.88 

+0.05 

0.002  9809 

45.8 

16.04 

15.53 

20.33 

2.65 

21  36  50.96 

28 

118 

37  37  20.7 

145.75 

-0.07 

0.003  0903 

45.4 

16.18 

15.62 

20.32 

2.62 

21  32  55.05 

29 

119 

38  35  37.6 

145.66 

0.19 

0.0031986 

44.0 

16.32 

15.62 

20.32 

2.60 

21  28  59.14 

30 

120 

39  33  52.5 

145.58 

0.30 

0.003  3059 

44.5 

16.45 

15.61 

20.31 

2.57 

2125    3.24 

kr  1 

121 

40  32    5.4 

145.49 

-0.38 

0.003  4124 

+44.3 

16.59 

+15.50 

20.31 

2.54 

2121    7.33 

2 

122 

41  30  16.2 

145.41 

0.44 

0.003  5180 

43.8 

16.73 

15.50 

20.30 

2.51 

21  17  11.42 

3 

123 

42  28  25.2 

145.88 

0.48 

0.003  6229 

43.5 

16.87 

15.50 

20.30 

2.49 

21 13  15.51 

4 

124 

43  26  32.2 

145.35 

0.49 

0.003  7270 

43.3 

17.00 

15.50 

20.29 

2.46 

21    919.60 

5 

125 

44  24  37.4 

145.18 

0.47 

0.003  8306 

43.0 

17.14 

15.50 

20.29 

2.43 

21    5  23.69 

8 

126 
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8.70 

-  3    7.67 

-ie.600 

951 

22 

We 

10   346J5 

9.aM 

11 53  49.8 

66.80 

15  50.83 

8.70 

2  53.02 

0.620 

10  ( 

23 

Th 

10   7  27JS6 

9.217 

11 33  37.0 

60.76 

15  51.04 

8.70 

2  37.90 

0.660 

10   ^ 

24 

Pr 

1011  8jnr 

9.198 

11 13  13.4 

61.26 

15  51.24 

8.70 

2  22.33 

0.668 

10   \ 

25 

Sa 

10 14  4901 

9.180 

10  52  39.3 

6L64 

15  51.46 

8.71 

2   6.32 

0.676 

101! 

26 

Su 

10  18  29.22 

9.182 

+10  31  54.8 

-42.66 

15  51.67 

8.71 

-  1  49.87 

->6L694 

ion 

27 

Mo 

10  22  SM 

9.146 

1011   0.5 

68.47 

15a.89 

8.71 

183.01 

0.711 

10  21 

28 

Tu 

10  25  48.20 

9.129 

9  49  56.5 

66.66 

15  52.11 

8.71 

1 15.75 

0l727 

10^ 

29 

We 

10  29  27.11 

9M4 

9  28  43.3 

68.24 

15  52.34 

8.72 

0  58.11 

0.748 

10  21 

SO 

Til 

10  33   5.66 

9J0» 

9   7  21.1 

68.61 

15  52.56 

8.72 

0  40.10 

0.768 

10  a 

31 

Pr 

10  36  43.86 

9JM 

+  84550.2 

-68.97 

15  52.79 

8.72 

-  0  21.74 

+0.772 

10  31 

Sept.  1 

Sa 

10  40  21.73 

9.072 

8  2410.8 

64.81 

15  53.01 

8.72 

-  0   3.06 

0.785 

10  4 

2 

Su 

10  43  59.30 

9.069 

8  2  23.3 

64.64 

15  53.24 

8.73 

+  015.92 

0.797 

10  4 

3 

Mo 

10  47  36.69 

9JMS 

740  28.0 

64.06 

15  53.47 

8.73 

0  35.19 

0.866 

10  4 

4 

Tu 

10  51 13.62 

9J0» 

718  25.2 

66.27 

1558.70 

8.73 

0  54.71 

0.818 

10  5 

5 

We 

10  54  50.41 

9.028 

+  6  56  15.1 

-46.67 

15  53.94 

8.73 

+  1 14.47 

40.828 

105 

6 

Th 

10  58  26.98 

9.020 

6  33  58.1 

66.86 

15  54.17 

8.73 

134.45 

a837 

11   \ 

7 

Ft 

11   2   3.36 

9.012 

6  U  34.4 

66wl2 

1554.41 

8.74 

154.63 

0.846 

11   : 

8 

Sa 

11   539.56 

9.006 

5  49  4.5 

66w87 

1554.64 

8.74 

214.98 

0.862 

11 

0 

Su 

11  915.60 

8.906 

526  28.7 

66.61 

1554.88 

8.74 

235.60 

aSBB 

in 

10 

Mo 

11 12  51.49 

8.9B8 

+  5   347.2 

-66^84 

15  55.13 

8.74 

+  2  56.16 

40.868 

in 

11 

Tu 

11 16  27.26 

8.068 

4  41   0.4 

67.06 

15  55.37 

8.74 

816.94 

aSBB 

111 

12 

Wo 

1120   2.92 

8.064 

418  8.7 

67.26 

15  55.62 

8.75 

8  87.83 

0L878 

112 

13 

Th 

11  23  38.49 

8.061 

3  5512.5 

67.48 

15  55.87 

8.75 

8  58.82 

0L876 

112 

14 

Ft 

11  27  13.99 

8.978 

3  3212.0 

67.60 

15  56.12 

8.75 

419.87 

OJTO 

113 

15 

Sa 

11  30  49.43 

8.976 

+  3   9   7.7 

-67.76 

15  56.38 

8.75 

+  4  40.99 

40.881 

113 

16 

Su 

11  34  24.83 

8.974 

2  45  59.8 

67*00 

15  56.63 

8.76 

5   2.14 

0L882 

118 

17 

Mo 

1138   0.20 

8.974 

2  22  48.7 

66.02 

1556.90 

8.75 

5  23.82 

a888 

114 

18 

Tu 

11 41  35.57 

8.974 

15934.8 

66.18 

15  57.16 

8.7» 

544.50 

0.682 

114 

19 

Wo 

11  45  10.96 

8.976 

1  36  18.5 

68.28 

15  57.43 

8.76 

6   5.67 

0.681 

115 

20 

Th 

11  48  46.37 

8.976 

+  1 13   0.0 

-68.31 

15  57.70 

8.77 

+  6  26.80 

4a880 

115 

21 

Pr 

11  52  21.83 

8.970 

0  49  39.8 

68.37 

15  57.97 

8.77 

6  47.90 

0.878 

115 

22 

Sa 

11  55  57.35 

8.082 

0  2618.3 

68.42 

1558.24 

8.77 

7   8.98 

0.876 

12 

23 

Su 

11  59  32.96 

8.086 

+  0   2  55.6 

68.46 

15  58.52 

8.77 

7  29.88 

0.871 

12 

24 

Mo 

12   8   8.67 

8.000 

-0  20  27.8 

68.48 

15  58.80 

8.78 

7  50.72 

0.866 

121 

25 

Tu 

12    6  44.50 

8.006 

-  0  43  51.5 

-68.40 

15  59.07 

8.78 

+  8  11.45 

40.861 

121 

26 

Wo 

12  10  20.47 

0.002 

1   715.3 

68.40 

15  59.35 

8.78 

8  32.08 

0.864 

121 

27 

Th 

12 13  56.60 

0.000 

13038.7 

68.47 

15  59.63 

8.78 

8  52.45 

0.847 

122 

28 

Pr 

12  17  32.91 

0.017 

154   1.6 

68.U 

15  59.91 

8.79 

912.69 

0.880 

122 

29 

Sa 

12  21    9.44 

9.027 

2 17  23.5 

68.88 

16   0.18 

8.79 

9  32.71 

0.880 

123 

30 

Su 

12  24  46.20 

0.067 

-  2  4044.1 

-68.88 

16   0.46 

8.79 

+  9  52.50 

40.820 

123 

Oct.    1 

Mo 

12  28  23.22 

0.018 

-  8   4   3.2 

-68.26 

16   0.74 

8.79 

+10 12.04 

40.8Q8 

128 
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FOR  GREENWICH  MEAN  NOON. 

1 

Troe 
l^BgltndflL 

v«. 

lAtl- 
tode. 

Logtfithmof 

the  Radius 

VMtorofUM 

Earth. 

Vir. 
uaar. 

Pr6o. 

in 
Long. 

Nut. 

in 

Long. 

Abcr- 

FBtion. 

TroB 

ObUq- 

uity. 

Mean  Time 

of  Sidereal 

Noon. 

«.16 

228 

•    1     tt 
143    187.0 

It 
144.37 

tt 
-0.35 

0.0058720 

-38.0 

31.31 

+18.11 

20.21 

23»3r 
tt 

1.57 

h  m     s 
14  20  24.85 

17 

229 

143  59  20.2 

144.88 

0.46 

0.005  2897 

84.7 

31.45 

18.10 

20.22 

1.58 

14  16  28.94 

18 

230 

144  57   4.8 

144.80 

0.55 

0.005  2054 

85.6 

31.59 

18.09 

20.22 

1.58 

14  12  33.03 

19 

231 

145  54  50.7 

144.44 

0.62 

0.005 1190 

86.4 

31.73 

18.08 

20.22 

1.59 

14   8  37.13 

20 

232 

146  52  37.9 

144.48 

0.66 

0.0050307 

87.3 

31.86 

18.06 

20.23 

1.60 

14   4  41.22 

21 

233 

147  50  26.4 

144.86 

-0.67 

0.004  9404 

-38.0 

32.00 

+18.05 

20.23 

1.61 

14   0  45.31 

22 

234 

148  48  16.1 

144.80 

0.66 

0.004  8482 

88.8 

32.14 

18.08 

20.24 

1.61 

13  56  49.40 

23 

235 

149  46   7.1 

144.86 

0.62 

0.004  7543 

80.5 

32.28 

18.01 

20.24 

1.62 

13  52  53.49 

24 

286 

150  43  59.3 

144.70 

0.56 

0.004  6586 

40.3 

32.42 

17.99 

20.25 

1.68 

13  48  57.58 

25 

237 

151  41 52.7 

144.78 

0.46 

0.004  5615 

40.8 

32.55 

17.97 

20.25 

1.63 

13  45   1.68 

2S 

288 

152  39  47.4 

144.80 

-0.85 

0.004  4629 

-41.3 

32.69 

+17.95 

20.26 

1.64 

13  41   5.77 

27 

289 

153  37  43.3 

144.88 

0.22 

0.004  3631 

41.8 

32.83 

17.92 

20.26 

1.64 

13  37   9.86 

28 

240 

154  3540.5 

144.01 

-0.10 

0.004  2622 

43.3 

32.97 

17.90 

20.26 

1.65 

13  33  13.95 

29 

241 

155  33  39.0 

144.87 

-M).04 

0.0041604 

43.6 

33.10 

17.87 

20.27 

1.65 

13  29  18.04 

SO 

242 

156  31 88.9 

146.08 

0.16 

0.004  0579 

43.0 

33.24 

17.85 

20.27 

1.66 

13  25  22.14 

31 

243 

157  29  40.3 

146.09 

+0.27 

0.003  9547 

-48.1 

33.38 

+17.82 

20.28 

1.66 

13  21  26.23 

l^tl 

244 

158  27  43.2 

146.18 

0.35 

0.003  8509 

48.8 

33.52 

17.79 

20.28 

1.66 

13  17  30.32 

2 

245 

150  2547.8 

146.» 

0.40 

0.003  7467 

48.6 

33.65 

17.76 

20.29 

1.67 

13  13  34.41 

8 

246 

160  23  54.2 

146.80 

0.42 

0.003  6421 

48.7 

33.79 

17.78 

20.29 

1.67 

13   9  38.51 

4 

247 

16122   2.5 

146.88 

0.42 

0.003  5369 

44.0 

33.93 

17.70 

20.30 

1.67 

13   542.60 

5 

248 

162  20 12.6 

146.47 

+0.37 

0.003  4311 

-44.3 

84.07 

+17.66 

20.30 

1.67 

13   146.69 

6 

240 

163  18  24.8 

145.66 

0.80 

0.003  8247 

44.5 

34.20 

17.63 

20.31 

1.67 

12  57  50.78 

7 

250 

164  16  39.0 

145.88 

0.20 

0.003  2175 

44.0 

«}4.«S4 

17.60 

20.31 

1.67 

12  53  54.88 

8 

251 

165 14  55.3 

145.78 

+0.09 

0.0031093 

45.8 

34.48 

17.56 

20.32 

1.67 

12  49  58.97 

9 

252 

166 13  13.6 

146.81 

-0.08 

0.003  0002 

46.7 

34.62 

17.52 

20.32 

1.67 

12  46   3.06 

10 

253 

167  11  84.1 

146.80 

-0.16 

0.002  8900 

-46.1 

34.75 

+17.49 

20.33 

1.67 

12  42   7.16 

11 

254 

168   9  56.6 

145.08 

0.28 

0.002  7787 

46.6 

34.89 

17.45 

20.33 

1.67 

12  38  11.25 

12 

255 

169   8  21.1 

148.07 

0.41 

0.002  6662 

47.1 

85.03 

17.41 

20.31 

1.67 

12  34  15.34 

13 

256 

170   647.7 

148.16 

0.51 

0.002  5524 

47.7 

36.17 

17.37 

20.34 

1.67 

12  30 19.44 

14 

257 

171    516.3 

148.SB 

0.60 

0.002  4374 

48.3 

35.30 

17.33 

20.35 

1.66 

12  26  23.53 

15 

258 

172  346.9 

148.81 

-0.66 

0.002  3211 

-48.7 

35.44 

+17.30 

20.36 

1.66 

12  22  27.62 

16 

259 

173   219.4 

148.80 

0.70 

0.002  2035 

40.8 

35.58 

17.26 

20.36 

1.65 

12  18  31.71 

17 

260 

174   0  53.8 

148.47 

0.73 

0.002  0647 

40.8 

36.72 

17.22 

20.37 

1.65 

12  14  35.81 

18 

261 

174  59  30.1 

148.66 

0.73 

0.001  9647 

60.8 

35.86 

17.17 

20.37 

1.64 

12  10  39.90 

19 

262 

175  58   8.3 

148.68 

0.70 

0.001 8435 

60.7 

35.99 

17.13 

20.38 

1.63 

12   6  43.99 

20 

263 

176  56  48.2 

148.70 

-0.63 

0.001  7218 

-81.1 

36.13 

+17.09 

20.38 

1.63 

12   2  48.09 

21 

264 

177  55  29.9 

148.77 

0.54 

0.001 5982 

81.5 

36.27 

17.05 

20.39 

1.62 

11  58  52.18 

22 

265 

178  54  13.3 

146.84 

0.44 

0.001 4741 

51.8 

36.41 

17.01 

20.39 

1.61 

11  54  56.27 

23 

266 

179  52  58.4 

146.01 

0.32 

0.001 3494 

83.1 

36.54 

16.97 

20.40 

1.60 

1151   0.37 

24 

267 

180  51 45.3 

146.00 

0.18 

0.001  2241 

53.3 

36.68 

16.93 

20.41 

1.59 

1147   4.46 

25 

268 

181  50  33.8 

M7.06 

-0.05 

0.001 0984 

-53.4 

36.82 

+16.88 

20.41 

1.58 

1143   8.55 

28 

269 

182  49  24.0 

147.18 

+0.07 

0.000  9724 

63.5 

36.96 

16.84 

20.42 

1.57 

11  39  12.64 

r 

270 

183  48  16.0 

M7.ao 

0.18 

0.0008465 

52.5 

37.09 

16.80 

20.42 

1.56 

11  35  16.74 

28 

271 

19447   9.7 

147.38 

0.26 

0.000  7206 

52.4 

37.23 

16.76 

20.43 

1.55 

11  31  20.83 

29 

272 

18646  5.2 

147.86 

0.31 

0.0005951 

532 

37.37 

16.72 

20.44 

1.54 

11  27  24.92 

80 

273 

18645  2.7 

147.44 

+0.34 

0.000  4700 

-^.1 

37.61 

+16.68 

20.44 

1.52 

11  23  29.02 

tt  1 

274 

18744  2^ 

247.Si 

i-0,3$i 

0.000  34S3  i 

-81.0 

37.64 

+16.W 

\2O.4iS 
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FOR  GREENWICH  MEAN  NOON. 


Date. 

Aaeengton. 

Vir. 
Hrar. 

Appwsnt 
DtwaUkKU 

Var. 
Hoar. 

Senile 
dfamtUr. 

Var. 

Siiki 

orR^ 

akm 

h  m     8 

8 

•     t       n 

// 

f 

It 

f# 

m     8 

8 

h 

Oct.  1 

Mo 

12  28  23.22 

9.048 

-  3   4    3.2 

-68.26 

16 

0.74 

8.79 

+10  12.04 

40.808 

I2i 

2 

Tu 

12  82   0.53 

9.001 

3  27  20.4 

68.17 

16 

1.01 

8.80 

10  31.28 

0.790 

12-1 

3 

We 

12  35  38.14 

9.074 

3  50  35.3 

68.07 

16 

1.29 

8.80 

10  50.22 

0.782 

12-! 

4 

Th 

12  39  16.09 

9.069 

4  13  47.7 

67.90 

16 

1.56 

8.80 

11   8.82 

0.708 

121 

5 

Ft 

12  42  54.40 

9.104 

4  36  57.2 

67.83 

16 

1.83 

8.80 

1127.07 

0.763 

Ul 

6 

Sa 

12  46  33.09 

9.U0 

-  5  0   3.5 

-67.09 

16 

2.10 

8.81 

+11  44.94 

40.780 

121 

7 

Su 

12  50  12.17 

9.137 

5  23   6.1 

67.68 

16 

2.37 

8.81 

12   2.40 

0.719 

13 

8 

Mo 

12  53  51.68 

9.166 

646  4.7 

67.86 

16 

2.64 

8.81 

12  19.46 

0.701 

13 

0 

Tu 

12  57  31.63 

9.174 

6   8  58.9 

67.10 

16 

2.92 

8.81 

12  36.06 

afl83 

13 

10 

We 

13    112.03 

9.198 

6  31  48.3 

60.90 

16 

3.19 

8.82 

12  62.20 

0.008 

13 

11 

Th 

13    4  52.91 

9.214 

-  6  64  32.7 

-60.74 

16 

3.46 

8.82 

+13   7.87 

40.oa 

13 

12 

Ft 

13    8  34.29 

9.236 

7  17  11.5 

60.40 

16 

3.73 

8.82 

13  23.05 

ao82 

13 

13 

Sa 

13  12  16.18 

9.260 

7  89  44.3 

60.24 

16 

4.00 

8.82 

13  37.72 

0.000 

13 

14 

Su 

13 15  58.59 

9.278 

8   210.9 

66.97 

16 

4.28 

8.83 

13  61.86 

0.678 

13 

16 

Mo 

13  19  41.54 

9.301 

8  24  30.7 

66.08 

16 

4.55 

8.83 

14   5.46 

0.666 

13 

16 

Tu 

13  23  25.06 

9.326 

-  846  43.5 

-66.88 

16 

4.82 

8.83 

+14  18.60 

40.631 

13 

17 

We 

13  27   9.15 

9.349 

9   8  48.7 

66.00 

16 

5.10 

8.83 

14  30.96 

0.607 

13 

18 

Th 

13  30  53.82 

9.374 

9  30  46.0 

64.72 

16 

5.37 

8.84 

14  42.85 

a488 

13 

10 

Pr 

13  34  39.09 

9.399 

9  52  34.9 

64.30 

16 

5.65 

8.84 

14  64.13 

0.467 

13 

20 

Sa 

13  88  24.97 

9.426 

10  14  15.1 

61.99 

16 

6.92 

8.84 

15   4.80 

0.482 

13 

21 

Su 

13  42  11.48 

9.461 

-10  35  46.3 

-68.00 

16 

6.20 

8.84 

+15 14.84 

40.406 

13 

22 

Mo 

13  45  58.63 

9.478 

10  57    7.9 

68.19 

16 

6.47 

8.86 

15  24.25 

0.879 

14 

23 

Tu 

13  49  46.48 

9.606 

11 18  19.5 

62.77 

16 

6.75 

8.86 

15  33.01 

0.361 

14 

24 

We 

13  53  34.89 

9.633 

11  39  20.8 

68.33 

16 

7.02 

8.86 

15  41.09 

ass 

14 

25 

Th 

13  57  24.04 

9.662 

12   011.5 

61.88 

16 

7.29 

8.86 

15  48.50 

0l296 

14 

26 

Fr 

14    113.88 

9.691 

-12  20  51.1 

-61.41 

16 

7.56 

8.86 

+15  65.22 

40.206 

14 

27 

Sa 

14   5   4.43 

9.621 

12  41 19.2 

60.93 

16 

7.82 

8.86 

16    1.22 

0.236 

14 

28 

Su 

14   8  55.71 

9.662 

13    135.4 

60.43 

16 

8.09 

8.86 

16   6.49 

0.204 

14 

29 

Mo 

14  12  47.73 

9.683 

13  21  39.5 

49.91 

16 

8.35 

8.86 

16  11.03 

0.173 

14 

30 

Tu 

14  16  40.51 

9.716 

13  41  30.9 

49.37 

16 

8.60 

8.87 

16  14.80 

0.141 

14 

81 

We 

14  20  34.07 

9.748 

-14    1   9.3 

-48.82 

16 

8.86 

8.87 

+16  17.80 

40.108 

14 

Nov.  1 

Th 

14  24  28.42 

9.781 

14  20  34.4 

48.26 

16 

9.11 

8.87 

16  20.00 

0.078 

14 

2 

Ft 

14  28  23.57 

9.816 

14  39  45.7 

47.68 

16 

9.35 

8.87 

16  21.40 

0.042 

14 

3 

Sa 

14  32  19.54 

9.849 

14  58  42.9 

47.08 

16 

9.59 

8.87 

16  21.99 

+O.007 

14 

4 

Su 

14  36  16.34 

9.884 

15  17  25.4 

40.40 

16 

9.83 

SM 

16  21.75 

-0.028 

14 

6 

Mo 

14  40  13.98 

9.919 

-15  35  53.0 

-45.88 

16  10.07 

8.88 

+16  20.66 

-0.008 

14 

6 

Tu 

14  44  12.47 

9.966 

15  54   5.2 

45.18 

16  10.30 

8.88 

16  18.73 

0.096 

16 

7 

We 

14  48 11.80 

9.990 

1612    1.6 

44.61 

16  10.54 

8.88 

16  15.95 

0.138 

16 

8 

Th 

14  52  11.99 

10.026 

16  29  41.8 

43.83 

16  10.77 

8.88 

16  12.32 

0.109 

15 

9 

Fr 

14  56  13.04 

10.062 

16  47    5.3 

43.13 

16  10.99 

8.89 

16   7.82 

0.206 

15 

10 

Sa 

15   014.96 

10.098 

-17   411.7 

-42.41 

16  11.22 

8.89 

+16    2.46 

-0.941 

15 

11 

Su 

15   417.73 

10.134 

17  21   0.7 

41.07 

16  11.44 

8.89 

15  56.25 

o.2n 

15 

12 

Mo 

15   8  21.37 

10.109 

17  37  31.8 

40.92 

16  11.66 

8.89 

15  49.17 

0.813 

16 

13 

Tu 

15  12  25.86 

10.206 

17  53  44.7 

40.16 

16  11.88 

8.90 

15  41.23 

0.349 

15 

14 

We 

15  16  31.21 

10.241 

18    9  38.8 

39.30 

16  12.10 

8.90 

15  32.43 

0.884 

16 

15 

Th 

15  20  37.41 

10.270 

-18  25 13.8 

-38.66 

16  12.31 

8.90 

+15  22.79 

-a419 

16 

16 

Fr 

15  24  44.46 

10.311 

-18  40  29.3 

-87.73 

16  12.53 

8.90 

+15  12.30 

^.464 

15 

SUN,  1917. 
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FOR 


SUN,  1917. 

ENWICH  MEAN  NOON. 


Date. 

Asoeosicm. 

Vir. 
Hrar. 

Apparent 
Dedmation. 

Var. 

8eail- 
dfameter. 

Hor. 
Pwr. 

EqnatloQ 

arriiiM. 

App.— Mean. 

Var. 

Sidei 

orBii 

aloii 

h  m     8 

8 

•    t      ti 

tt 

*       n 

II 

m     8 

8 

h 

Nov.  16 

Fr 

15  24  44.46 

10.811 

-18  40  29.3 

-37.78 

16  12.53 

8.90 

+15  12.30 

-0.464 

15  J 

17 

Sa 

15  28  52.34 

10.845 

18  55  24.9 

86.90 

16  12.74 

8.90 

15   0.98 

0.480 

15^ 

18 

Su 

15  33   1.04 

10.880 

1910   0.2 

86l06 

16  12.95 

8.90 

14  48.83 

0.628 

15^ 

19 

Mo 

15  37  10.56 

10.413 

19  24  14.9 

85.18 

16  IS. 16 

8.91 

14  35.87 

0.567 

151 

20 

Tu 

15  41  20.88 

10.447 

19  38   8.5 

84.29 

16  13.36 

8.91 

14  22.10 

0.890 

15{ 

21 

We 

15  45  32.00 

10.480 

-19  51  40.6 

-88.89 

16  13.56 

8.91 

+14    7.54 

-0.023 

15{ 

22 

Til 

15  49  43.90 

10.512 

20   4  51.0 

82.48 

16  18.76 

8.91 

13  52.19 

0.658 

16 

23 

Fr 

15  53  56.58 

10.544 

20 17  38.3 

81.84 

16  13.96 

8.91 

13  36.06 

0.6S7 

16 

24 

Sa 

15  58  10.02 

10^70 

20  30   5.0 

ao.oo 

16  14.14 

8.92 

1319.20 

0.719 

161 

26 

8u 

16   2  24.21 

10.807 

20  42   8.0 

29.65 

16  14.33 

8.92 

13    1.56 

0.750 

161 

26 

Mo 

16   6  39.14 

10.687 

-20  63  47.9 

-28.68 

16  14.51 

8.92 

+12  43.19 

-0.781 

16] 

27 

Tu 

16  10  54.80 

10.668 

21    5   4.3 

27.69 

16  14.69 

8.92 

12  24.00 

0.811 

16  2 

^28 

We 

16  15  11.18 

10.607 

21 15  67.0 

26.70 

16 14.86 

8.92 

12   4.26 

0.8a 

161 

29 

Th 

16  19  28.26 

10.726 

21  26  25.6 

25.69 

16  15.02 

8.92 

11 43.73 

0.870 

16  2 

80 

Fr 

16  23  46.04 

10.755 

21 36  29.8 

24.66 

16  15.18 

8.93 

1122.51 

0.888 

16  2 

Dec.  1 

Sa 

16  28   4.50 

10.788 

-2146   9.4 

-98.63 

16  15.34 

8.93 

+11   0.61 

-0.926 

16  2 

2 

Su 

16  32  23.62 

10.810 

21  56  24.0 

22.68 

16  15.49 

8.93 

10  38.05 

0.058 

16^ 

8 

Mo 

16  36  43.38 

10.836 

22   413.3 

21.82 

1615.63 

8.93 

10 14.85 

0.980 

16^ 

4 

Tu 

16  41   3.76 

10.862 

22  12  37.1 

20.46 

16  15.77 

8.93 

9  51.02 

1.006 

161 

5 

We 

16  45  24.75 

10.887 

22  2036.1 

19.88 

16  15.90 

8.93 

9  26.00 

1.080 

161 

6 

Th 

16  49  46.31 

10.910 

-22  28    7.1 

-18.29 

16  16.03 

8.93 

+  9    1.50 

-1.054 

16  < 

7 

Ft 

16  54   8.42 

10.932 

22  3512.8 

17.19 

16  16.15 

8.93 

8  36.04 

1.070 

17 

8 

Sa 

16  58  31.05 

10.054 

22  41  62.0 

16w06 

16 16.27 

8.94 

8   9.96 

1.097 

17 

9 

Su 

17   2  54.18 

10.074 

22  48   4.4 

14.96 

16  16.39 

8.94 

7  43.39 

1.117 

17: 

10 

Mo 

17   717.78 

10.908 

22  63  49.9 

18.83 

16  16.60 

8.94 

716.35 

Lia6 

17: 

11 

Tu 

17  11 41.82 

11.010 

-22  69   8.3 

-^12.70 

16  16.61 

8.94 

+  6  48.87 

-1.188 

17: 

12 

We 

1716   6.25 

11.026 

23    3  69.3 

11.56 

16  16.71 

8.94 

6  21.00 

1.169 

17! 

-13 

Th 

17  20  31.05 

11.041 

23   8  22.9 

10.41 

16  16.82 

8.94 

5  62.75 

1.184 

17! 

14 

Ft 

17  24  56.19 

11.054 

23  12  18.8 

9.25 

16  16.91 

8.94 

5  24.18 

L197 

17  2 

15 

Sa 

17  29  21.62 

11.065 

23  15  47.0 

8.09 

16  17.01 

8.94 

4  55.30 

1.209 

17  2 

16 

Su 

17  33  47.31 

11.075 

-23  18  47.3 

-6.93 

16  17.10 

8.94 

+  4  26.17 

-1.219 

17  2 

17 

Mo 

17  38  13.22 

11.084 

23  21 19.6 

5.76 

16  17.18 

8.94 

3  66.82 

1.227 

17^ 

18 

Tu 

17  42  39.32 

11.001 

23  23  23.8 

4.59 

16  17.27 

8.94 

3  27.28 

1.284 

17^ 

19 

We 

17  47    5.56 

11.096 

23  24  59.9 

8.42 

16  17.36 

8.95 

2  57.60 

L239 

17  2 

20 

Th 

17  51  31.91 

11.100 

23  26   7.9 

2.24 

16  17.42 

8.95 

2  27.81 

1.248 

171 

21 

Ft 

17  55  58.33 

11.102 

-23  26  47.6 

-1.07 

16  17.49 

8.95 

+  157.94 

-1.246 

17  2 

22 

Sa 

18   0  24.79 

11.108 

23  26  59.1 

+  0.11 

16  17.66 

8.95 

128.04 

1.246 

18 

23 

Su 

18   4  51.26 

11.108 

23  26  42.4 

1.29 

16  17.61 

8.95 

0  58.13 

1.246 

18 

24 

Mo 

18   917.70 

11.101 

23  26  67.4 

2.46 

16  17.67 

8.95 

+  0  28.24 

1.244 

18 

25 

Tu 

18  13  44.09 

11.008 

23  24  44.2 

8.64 

16  17.72 

8.95 

-  0   1.58 

1.241 

18: 

^-26 

We 

18  18  10.38 

11.093 

-23  23    2.8 

+  4.81 

16  17.76 

8.95 

-  0  31.32 

-1.237 

18: 

27 

Th 

18  22  36.56 

11.088 

23  20  68.3 

5.98 

16  17.80 

8.95 

1   0.94 

1.281 

181 

28 

Fr 

18  27   2.69 

11.081 

23  18  15.6 

7.15 

16  17.83 

8.95 

130.41 

1.225 

181 

29 

Sa 

18  31  28.45 

11.073 

2315   9.9 

8.82 

16  17.85 

8.95 

1  59.71 

1.217 

18! 

80 

Su 

18  35  54.10 

11.064 

23  11  36.2 

9.48 

16  17.87 

8.95 

2  28.80 

1.208 

18  2 

31 

Mo 

18  40  19.61 

11.053 

-23    7  34.7 

+10.64 

16  17.88 

8.96 

-  2  57.66 

-1.197 

18) 

o© 

Tu 

18  44  44.66 

11.042 

-23   3    6.4 

+11.80 

16  17.88 

8.95 

-  3  26.25 

-1.185 

18^ 

SUN,  1917. 
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I 

■ 

True 
Longitude. 

•      '       ft     \ 

v.W 

320 

233  34  42.0 

17 

321 

234  35  14.0 

18    322 

235  35  47.4 

19  : 3-23 

236  36  22.0 

20   324 

237  36  57.9 

21  J326 

238  37  35.0 

22    326 

239  38  13.2 

23 

327 

240  38  52.5 

24 

328 

241  39  32.9 

25 

329 

242  40  14.4 

26   330| 

243  40  57.0 

27 

331 

244  4140.7 

28 

332 

245  42  25.7 

29   333| 

246  43  11.8 

30 

334 

247  43  59.2 

K.  1 

335 

248  44  47.9 

2 

336 

249  45  38.0 

3 

337 

250  46  29.3 

4 

338 

251  47  22.0 

5 

339 

252  48  16.0 

6 

340 

253  40  11.2 

7 

341 

25-150    7.8 

8 

342 

255  51    5.5, 

9 

343 

256  52   4.4 

10 

344 

257  53    4.4 

11 

345 

258  54    5.5 

12 

346 

259  55    7.6 

13 

347 

260  56  10.6 

14 

348 

261  57  14.4 

15 

349 

262  58  18.9 

16 

350 

263  50  24.0 

17 

351 

265   0  29.6 

18 

352 

266    135.6 

19 

353 

267    2  41.9 

20 

354 

268   3  48.4 

21 

355 

269   4  55.1 

22 

356 

270   6   2.0 

23 

357 

271    7    9.0 

24 

358 

272   816.1 

25 

359 

273   9  23.4 

26 

360 

274  10  30.7 

27 

361 

275  11  38.2  i 

28 

362 

276  12  45.9 

29 

363 

277  13  53.8  | 

30 

364 

27815    1.9 

31 

366 

279  16  10.2 

32 

366 

280  17  18.8 

Var. 

per 

Hour. 


i5i.ao 

151.36 
151.42 
151.47 
151.52 

151.67 
151.61 
151.66 
151.71 
151.75 

151.80 
151.85 
151.90 
161.95 
152.00 

152.06 
152.11 
152.17 
152.22 
152.28 

152.33 
152.88 
152.43 
152.48 
152.52 

152.57 
152.60 
152.64 
152.67 
162.70 

152.72 
152.74 
162.76 
152.77 
152.78 

152.78 
152.79 
152.79 
152.80 
152.81 

152.81 
152.82 
152.82 
162.83 
152.84 

152.85 
152L  86 


ft 


-0.44 

0.31 

0.17 

-0.04 

+0.08 

+0.17 
0.24 
0.28 
0.29 
0.27 

+0.21 

0.12 

+0.02 

-0.10 

0.23 

-0.36 
0.49 
0.60 
0.71 
0.78 

-0.84 
0.85 
0.85 
0.82 
0.76 

-0.68 
0.58 
0.46 
0.31 
0.17 

-0.O4 

+0.09 

0.21 

0.29 

0.35 

+0.37 
0.35 
0.31 
0.23 
0.14 

+0.02 

-0.12 

0.24 

0.37 

0.50 

-0.61 
-0.69 


Lognrlthmof 

the  Radius 

Vector  of  the 

Earth. 


9.995  0455 
9.994  9510 
9.994  8574 
9.994  7649 
9.994  6736 

9.994  5837 
9.994  4955 
9.994  4089 
9.994  3243 
9.994  2417 

9.994  1613 
9.994  0832 
9.994  0076 
9.993  9344 
9.993  8636 

9.993  7953 
9.{H)3  7294 
9.993  6058 
9.993  6044 
9.993  5451 

9.993  4880 
9.993  4328 
9.993  3796 
9.993  3282 
9.993  2785 

9.993  2306 
9.993  1842 
9.993  1394 
9.993  0960 
9.993  0542 

9.993  0139 
9.992  9751 
9.992  9380 
9.992  9027 
9.992  8693 

9.992  8381 
9.992  8090 
9.992  7824 
9.992  7583 
9.992  7368 

9.992  7181 
9.992  7022 
9.992  6891 
9.992  6790 
9.992  6716 

9.992  6670 
9.992  6051  i 


Var. 
dour. 


-39.6 
39.2 
38.8 
38.3 
37.8 

-37.1 
36.4 
35.7 
34.8 
34.0 

-33.0 
32.0 
31.0 
30.0 
29.0 

-28.0 
27.0 
26.0 
25.1 
24.2 

-23.4 
22.6 
21.8 
21.1 
20.3 

-19.6 
19.0 
18.4 
17.8 
17.1 

-16.5 
15.8 
15.1 
14.3 
13.6 

-12.6 

11.6 

10.6 

9.6 

8.4 

-  7.2 
6.0 
4.8 
3.6 
2.5 

-  1.4 
-0.2 


Preo. 

In 
Long. 


tf 


43.97 
44.11 
44.25 
44.39 
44.52 

44.66 
44.80 
44.94 
45.08 
45.21 


/» 


+15.86 
15.87 
15.89 
15.91 
15.93 

+16.95 
15.98 
16.00 
16.03 
16.06 


45.351+16.09 


45.49 
45.63 
45.76 
45.90 

46.04 
46.18 
46.31 
46.45 
46.59 

46.73 
46.86 
47.00 
47.14 
47.28 

47.41 
47.55 
47.69 
47.83 
47.96 

48.10 
48.24 
48.38 
48.52 
48.66 

48.79 
48.93 
49.07 
49.20 
49.34 


49.48 
49.62 
49.75 
49.89 
50.03 

50.17 
50.30 


16.12 
16.15 
16.19 
16.22 

+  16.25 
16.29 
16.33 
16.37 
16.41 

+16.45 
16.49 
16.53 
16.58 
16.62 

+16.67 
16.71 
16.76 
16.81 
16.85 

+16.W 
16.95 
17.00 
17.04 
17.09 

+17.14 
17.19 
17.24 
17.29 
17.34 


+17.39 

17.43 

17.48 

;    17.53 

,    17.58 

1+17.62 
1+17.67 


Aher- 
ration. 


20.70 
20.70 
20.71 
20.71 
20.72 

20.72 
20.73 
20.73 
20.73 
20.74 

20.74 
20.75 
20.75 
20.75 
20.76 

20.76 
20.76 
20.76 
20.77 
20.77 

20.77 
20.78 
20.78 
20.78 
20.78 

20.79 
20.79 
20.79 
20.79 
20.79 

20.80 
20.80 
20.80 
20.80 
20.80 

20.80 
20.81 
20.81 
20.81 
20.81 

20.81 
20.81 
20.81 
20.81 
20.81 

20.81 


True 

ObU<^ 

uity. 


// 

60.37 
60.34 
60.31 
60.28 
60.25 

60.23 
60.20 
60.17 
60.14 
60.12 

60.09 
60.07 
60.04 
60.02 
59.1>9 

59.97 
59.95 
59.92 
59.90 
59.88 

59.86 
59.84 
59.82 
59.80 
50.78 

59.77 
59.75 
59.73 
59.72 
59.70 

59.69 
59.67 
59.66 
59.65 
59.63 

59.62 
59.61 
59.60 
59.59 
59.59 

59.58 
59.57 
59.57 
59.56 
59.56 

69.55 


MMiiTlme 

of  Sidereal 

Noon. 


h  m  8 
8  18  41.32 
8  14  45.41 
8  10  49.60 
8  6  53.59 
8    2  57.68 

7  59  1.77 
7  55  5.86 
7  51  9.95 
7  47  14.04 
7  43  18.13 

7  39  22.21 
7  35  26.30 
7  31  30.39 
7  27  34.48 
7  23  38.57 


7 

7 
t 
7 

/ 


19  42.66 

15  46.74 

11  50.83 

7  &1.92 

3  69.01 


7  0  3.10 
6  56  7.18 
6  52  11.27 
6  48  15.36 
6  44  19.46 

6  40  23.64 
6  36  27.62 
6  32  31.71 
6  28  35.80 
6  24  39.89 

6  20  43.98 
6  16  48.06 
6  12  52.15 
6  8  56.24 
6    5    0.33 

6  1  4.41 
6  57  8.50 
5  53  12.59 
5  49  16.67 
5  45  20.76 

5  41  24.85 
5  37  28.94 
5  33  33.03 

5  29  37.11 

6  26  41.20 

5  21  45.29 


20.ftl\b^.^\  ^  Yl  AaSfe 
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GREENWICH  MEAN  TIME. 


22 


SUN,  1917. 


GREENWICH  MEAN  TB£E, 


Date. 


July 


1 
2 
3 
4 
5 

6 
7 
8 
9 
10 


11  -0.3240332 


12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

Aug.  1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 


X 

Trae  Equiuox. 


Noon.  Midnight. 


-0.1600222 
0.176  7011 
0.1933296 
0.2099035 
0.2264184 

-0.242  8703 
0.2592549 
0.2755678 
0.291 8049 
0.3079616 


0.3400151 
0.3559026 
0.3716912 
0.387  3759 

M).402  9519 
0.4184145 
0.433  7589 
0.448  9805 
0.464  0749 

M).4790373 
0.4938633 
0.5085487 
0.5230892 
0.537  4802 

h^.551 7181 
0.5657987 
0.5797179 
0.5934723 
0.6070580 

-0.6204714 
0.633  7094 
0.646  7684 
0.6596450 
0.6723361 

-0.6848381 
0.697 1476 
0.7092611 
0.721 1752 
0.7328858 

M).7443897 
0.7556828 
0.7C67614 
0.777  6221 
0.7882615 

■0.7986759 
>8619 


-0.251 
0.267 
0.283 
0.299 
0.316 

-0.332 
0.347 
0.363 
0.379 
0.395 

-0.410 
0.426 
0.441 
0.456 
0.471 


Radao. 
to 

Mean 
Eq'x  of 

1917.0 


Noon. 


-0.168  3677 
0.1850219 
0.2016237 
0.2181686 
0.234  6525 


0713 
4206 
6961 
8936 
0083 

0357 
9709 
8096 
5469 
1778 

6977 
1018 
3853 
5439 
5729 


-0.486  4676 
0.501 2238 
0.515  8374 
0.5303036 
0.544  6186 

-0.558  7783 
0.572  7787 
0.5866159 
0.6002865 
0.613  7864 

-0.627  1126 
0.6402615 
0.6532297 
0.6660140 
0.678  6110 

-0.691 0171 
0.7032291 
0.7152433 
0.7270561 
0.738  6638 

-0.7500628 
0.7612491 
0.7722192 
0.7829697 
0.7934970 

-0.803  7976 
-0.813  8684 


+2055 
2058 
2060 
2062 
2063 

+2063 
2062 
2061 
2059 
2057 

+2054 
2050 
2045 
2040 
2034 

+2027 
2020 
2012 
2003 
1993 


+1920 
1905 
1889 
1873 
1856 

+1838 
1820 
1801 
1781 
1760 

+1739 
1717 
1694 
1671 
1647 


Y 

Tine  Eqainox. 


Noon. 


■+O.9211012 
0.918  5373 
0.915  7164 
0.9126392 
0.909  3069 

k0.905  7197 
0.9018789 
0.897  7854 
0.8934397 
0.888  8429 

40.883  9955 
0.8788989 
0.8735541 
0.867  9618 
0.862 1238 

kO.8560414 
0.849  7166 
0.843 1509 
0.8363459 
0.829  3041 


+1983  +0.8220272 
1972  0.814  5177 
1960  0.806  7776 
1947  0.7988095 
1934    0.7906158 


+0.782 1994 
0.773  5622 
0.764  7069 
0.7556367 
0.7463541 

+0.7368620 
0.727 1628 
0.717  2594 
0.707 1542 
0.6968501 

40.686  3491 
0.6756542 
0.664  7676 
0.653  6920 
0.642  4300 


+1622  +0.630  9844 
1597  0.6193584 
1571  0.6075547 
1544  0.5955768 
1516    0.5834282 

+1488  40.571 1118 
+1459  40.5586315 


Midnight. 


+0.9198514 
0.917  1589 
0.9142098 
0.9110049 
0.907  5451 


Reduc. 

to 

Mean 

Eq'xof 

1917.0. 


Noon. 


+  325140.3995559 
358  0.3984443 
391  0.397  2214 
424  0.3958871 
457     0.3944422 


40.9038309+  490 
0.8998637  523 
0.895  6440  557 
0.891 1727  590 
0.8864504      624 

+0.881 4783  +  657 
0.8762575  691 
0.870  7888  725 
0.8650734  759 
0.859 1130      793 

+0.852  9092  +  827 
0.846  46371  861 
0.839  7782  894 
0.8328545  928 
0.825  6949      962 


+0.818  3014 
0.810  6763 
0.8028219 
0.794  7406 
0.786  4353 


40.777 
0.769 
0.760 
0.751 
0.741 

40.732 
0.722 
0.712 
0.702 
0.691 

+0.681 
0.670 
0.659 
0.648 
0.036 


9082 
1616 
1985 


+  996 
1029 
1063 
1096 
1129 

+1162 
1195 
1227 
0218  1260 
6341 I  1292 

0381 1+1324 
2365  1356 
2318!  1388 
0269'  1419 
6240  1450 

0257:+1481 
2347|  1512 
2533i  1542 
0841 I  1572 
7300!  1601 


+0.625 
0.613 
0.601 
0.589 
0.577 

40.564 

+0.552  3309:+1797 


1938+1630 
4785!  1659 
5873;  1687 
5237  1715 
1743 

+1770 


2907 
8919 


z 

True  Equinox. 


Noon. 


+0.3928871 
0.391 2216 
0.3894464 
0.387  5618 
0.3855680 


kO.383 
0.381 
0.378 
0.376 
0.373 

k0.371 
0.368 
0.365 
0.362 
0.359 


4653 
2543 
9355 
5091 
9762 

3373 
5929 
7441 
7915 
7363 


kO.356  5792 
0.3533213 
0.349  9635 
0.3465068 
0.342  9525 


3016 
5553 
7144 
7805 
7546 

6378 
4312 
1360 
7533 
2840 

7294 
0904 
3681 
5636 
6781 

7127 


Midnight, 


40.3990141 
0.3978467 
0.3965682 
0.395 1784 
0.393  6784 


40 
0 
0 
0 
0 

40 
0 
0 
0 
0 

40 
0 
0 
0 
0 


.3920681 
3903477 
.3885178 
.3865785 
.3845302 

.382373S 
.3801084 
.377  7357 
.3752559 
.3726700 

.369  9782 
.367 1815 
3642807 
.361 2767 
.3581704 


40.339 
0.335 
0.331 
0.327 
0.323 

+0.319 
0.315 
0.311 
0.306 
0.302 

+0.297 
0.293 
0.288 
0.283 
0.278 

+0.273 
0.268 
0.263 
0.258 
0.2530812:  0.2504186 


40.3549628 
0.351 6548 
0.3482474 
0.344  7418 
0.341 1390 

40.337  4403 
0.333  6466 
0.329  7590 
0.3257790 
0.321 7075 

40.317  5467 
0.3132946 
0.3089555 
0.3045294 
0.3000173 

+0.2954204 
0.2907396 
0.2859760 
0.281 1309 
0.2762053 


+0.2712006 
6691  0.2661182 
5482  0.2609593 
3517    0.255  7256 


40.247  738l!40 .245  0397 
40.2423236  40.2395902 


+» 


4W 


340 
356 

4370 
384 
399 
414 
429 

+443 
458 
472 
487 
501 

+516 
580 
544 
558 
572 

+586 
600 
613 
627 
640 

+654 
667 
680 
693 
706 

+718 
+730 
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)Me. 


iig.16 1-0.808  8619-0.81 3  8684i+1459 
0.8188164}  0.823  7057  1430 
0.82853601  0.8333069'   1400 


17 
18 
19 
20 


21 
22 
23 
24 
25 

26 
27 
•28 
29 
30 

31 

ef^l 

2 

3 

4 


11 
12 
13 
14 


16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 


X 

True  Equinox. 


Xoon. 


\ni»i^. 


Redue. 
to 

Mean 
Eq'x  ol 

1917.0. 


Noon. 


0.84266861   1369 
0.851 7S82;  1338 


0.8380179 
0.847  2588 

h-0.856  2563  -^.860  6628+1306 

0.8650074  0.8692898!   1274 

0.8735096,  0.877  6665|  1241 

0.8817602  0.8857905 

0.8897571  0.8936597 


H).8974980-^ 
0.9049806 
0.9122034 
0.919 1645 
0.9258619 


-<».932  2940-0 
0.9384589  0 
0.9443554  0 
0.9499815  0 
0.9553350   0 

9604144-0 
0.9652180  0 
0.9697433  0 
0.9739884  0 
0.977  9518    0 


5H) 

6 
7 
8 
9 


10  -0.981 6320 


0.9850271 
0.988 1357 
0.9909561 
0.993  4873 


16  -0.9957281 


0.997  6774 
0.999  3347 
1.0006988 
1.0017695 

-1.0025460 
1.0030285 
1.0032164 
1.0031099 
1 .002  7090 

-1.0020138 
1.0010249 
0.999  7430 
0.998 1681 
0.99630111 


30  -0.9941423-0.9929534 
t.   l]-0.992  6918l-€.990 35751 


.901 2717 
0.908  6246 
0.915  7168 
0.922  5462 
0.929 1113 


.9354099 
.9414408 
.947  2024 
.952  6924 
.957  9091 

.9628508 
.967  5156 
.9719010 
.9760054 
.979  8274 


1208 
1174 


-0.9833653 
0.9866173 
0.9895820 
0.992  2579 
0.9946441 

-0.996  7392 
0.9985426 
1.0000534 
1.0012709 
1.0021945 

-1.0028240 
1.0031593 
1.0031999 
1.0029463 
1.0023982 

-1.0015560 
1.0004205 
0.9989922 
0.997  2710 
0.9952582 


+1139 

1104 

1068 

1032 

996 

-  959 
921 
883 
845 
806 

.  767 
727 
687 
647 
606 


482 
440 
398 

355 
312 
269 
226 
182 

138 

94 

50 

6 

39 

84 
129 
174 
219 
264 


Y 

True  Eqalxiox. 


Noon. 


MkMQht. 


k0.5586315 
0.5459908 
0.533 1936 
0.5202434 
0.507 1444 

40.493  9001 
0.4805147 
0.460  9923 
0.453  3369 
0.439  5526 


+0.425 

0.4116136 

0.397  4672 

0.383  2082 

0.3688406 


40.3543082 
0.339  7947 
0.325 1241 
0.3103601 
0.2955062 

kO.2805665 
0.2655447 
0.2504451 
0.2352715 
0.2200285 


+0.5523309 
0.5396115 
0.526  7374 
0.5137123 
0.5005401 

40.487  2248 
0.473  7704 
0.460 1810 
0.4464606 
0.432  6133 


Reduc. 
to 

Mean 
Eq'x  of 

1917.0 


Noon. 


6434140.418  6433 
0.4045547 
0.390  3515 
0.376  0377 
0.361 6173 


+1797 
1823 
1849 
1874 
1899 

+1923 
1946 
1969 
1991 
2013 

+2035 
2056 
2077 
2097 
2116 


40.347  0938  +2135 
0.3324713  2153 
0.317  7536  2171 
0.3029441  2188 
0.288  0468|  2204 

40.2730656+2219 
0.2580044,'  2234 
0.2428673!  2248 
0.227  6584    2262 


0.212  3822 


2275 


565140.204  7201  +0.197  0428+2287 
524 


0. 
0. 
0 
0. 


189  3510 
173  9259 
1584489 
142  9250 


0.1816452  2299 
0.1661936*  2310 
0.1506925'  2320 
0.1351469'   2330 


.1273587  40.119 
.1117550;  0.103 
.0961184;  0.088 


ko 

0 

0 

0.0804540;  0.072 

0 


5612 
9405 
2894 
6128 
9153 


I 


ko 

0 
0 

40 
-0 


+2339 
2348 
2355 
2362 
2368 


0647664    0.056 

049  0603  40.041 2020+2374 
033  3410;  0.025 
017  6132;40.009 
001 8814;-O.005 
0138495!  0.021 


4779 
7475 
9845 
7130 


-0.02957461-0.0374337 


0.045  2896 
0.0609898 
0.076  6710 
0.092  3287 


-  309  -0.107  9588 

-  3541-0.12365691-0.131^421 


0.053 1418 
0.068  8331 
0.084  5030 
0.100 1475 

-0.115  7621 


2379 
2383 
2387 
2390 


+2392 
2393 
2394 
2394 
2393 


z 

True  Equinox. 


Noon. 


kO.242  3236 
0.2368397 
0.231 2880 
0.225  6700 
0.219  9878 

40.214  2425 
0.2084362 
0.202  5707 
0.1966475 
0.190  6686 

40.184  6356 


Midnight. 


40.239  5902 
0.2340722 
0.2284872 
0.222  8368 
0.217 1230 

40.2113468 
0.2055108 
0.199  6162 
0.193  6649 
0.187  6587 

+0.181 5994 


0.178  5504i  0.1754888 
0.172  4147|  0.1693284 
0.1662300    0.1631199 


0.159  9982 


0.156  8651 


40.1537209.40.1505657 
0.1473996;  0.1442230 
0.1410360  0.1378388 
0.1346317,  0.1314148 
0.1281883    0.1249524 


40.1217074 
0.115 1908 


40.1184535 
0.111 9196 


0.1086403  0.1053529 
0.1020577',  0.0987550 
0.0954449!  0.0921276 


hfrO.088  8036  40.085  4730 
0.082 136l|  0.0787931 
0.075  4442I  0.0720898 
0.068  7300;  0.0653651 
0.0619954    0.0586212 

40.055  2427J+0.051 8602 
0.0484739    0.0450840 


0.041 6908 
0.034  8958 
0.0280909 

40.021 2783 
0.0144600 
0.007  6379 
+0.0008144 
-0.0060086 

-0.012  8293 
0.019  6456 
0.0264555 
0.0332572 
0.0400490 


Reduc. 

to 

Mean 

Eq'x  of 

1917.0. 

Noon. 


0.038  2947 
0.031 4944 
0.024  6354 

+0.017  8698 

0.0110492 

+0.004  2262 

-0.002  5973 

0.0094194 

-0.016  2381 
0.023  0515 
0.0298575 
0.0366545 
0.0434406 


+  730 
742 
754 
76«i 
778 

+  789 
801 
812 
823 
833 

+  844 
854 
864 
874 
884 

+  893 
902 
911 
920 
929 

+  937 
945 
953 
060 
967 

+  974 
981 
987 
993 
999 

+1004 
1009 
1014 
1019 
1023 

+1027 
1031 
1034 
1037 
1040 

+1042 
104J 
1046 
1047 
1049 


+2392  -0.04682901-0,050  21391+1050 


\V5R*i 
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GREENWICH  MEAN  TIME. 


Date. 

X 

Troe  Equinox. 

Reduc 
to 

Mean 
Eq'x  o( 

1917.0. 

Y 

Troe  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

1917.0. 

z 

True  Equinox. 

R<^ 
1 

m 

1 

Noon. 

Midniffht. 
-0.990  3575 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon.       '     Midnii^. 

Ik 

Oct.    1 

-0.991 6918 

-  354 

-0.1235569 

-0.131 3427 

+2390 

-0.0535952 

-0.056  9727 

+11 

2 

0.988  9505 

0.987  4707 

400 

0.139 1189 

0.146  8850 

2387 

0.0603460 

0.063  7150 

IJ 

3 

0.9859184 

0.984  2935 

445 

0.1546406 

0.162  3851 

2383 

0.0670794 

0.0704390 

i 

4 

0.9825960 

0.9808261 

491 

0.170 1178 

0.177  8383 

2379 

0.073  7936 

0.077 1429 

v 

5 

0.978  9839 

0.977  0692 

537 

0.185  5459 

0.193  2402 

2374 

0.0804866 

0.0838245 

u 

6 

-0.9750822 

-0.973  0228 

-  582 

-0.2009206 

-0.208  5865 

+2368 

-0.087 1565 

-0.0904822 

+» 

7 

0.9708913 

0.968  6878 

628 

0.216  2372 

0.223  8722 

2362 

0.093  8012 

0.097 1135 

11 

8 

0.9664124 

0.9640650 

673 

0.231 4909 

0.2390928 

2355 

0.1004188 

0.103  7167 

Ij 

9 

0.961 6458 

0.959 1550 

718 

0.246  6773 

0.254  2438 

2347 

0.1070069 

0.110  28»l 

K 

10 

0.956  5926 

0.953  9587 

763 

0.2617916 

0.269  3202 

2339 

0.1135638 

0.1168296 

li 

11 

-0.951 2536 

-0.9484774 

-808 

-0.276  8290 

-0.284  3174 

+2330 

-O.1200872 

-0.1233358 

+li 

12 

0.945  6302 

0.9427121 

854 

0.291 7848 

0.299  2305 

2320 

0.1265751 

0.129  8050 

11 

13 

0.939  7235 

0.9366644 

899 

0.306  6540 

0.3140548 

2309 

0.1330253 

0.136  2357 

li 

14 

0.9335352 

0.930  3359 

944 

0.321 4322 

0.328  7855 

2298 

0.1394359 

0.1426256 

11 

15 

0.9270668 

0.923  7280 

989 

0.336 1143 

0.343  4180 

2286 

0.1458046 

0.148  9728 

11 

16 

-0.920  3198 

-0.916  8426 

-1034 

-0.350  6959 

-0.357  9475 

+2274 

-0.152 1297 

-0.1552751 

+1) 

17 

0.9132965 

0.909  6817 

1079 

0.365 1721 

0.372  3691 

2261 

0.1584087 

0.161 5304 

I 

18 

0.9059985 

0.9022473 

1124 

0.379  5380 

0.3866782 

2247 

0.1646399 

0.167  7370 

1 

19 

0.8984283 

0.8945417 

1169 

0.3937891 

0.4008702 

2232 

0.1708212 

0.1738925 

' 

20 

0.8905880 

0.8865673 

1213 

0.407  9209 

0.414  9407 

2217 

0.1769506 

0.1799952 

21 

-0.8824800 

-0.8783265 

-1257 

-0.421 9289 

-0.4288851 

+2201 

-0.1830262 

-0.1860434 

+ 

22 

0.874 1072 

0.869  8223 

1301 

0.4358087 

0.4426991 

2185 

0.1890464 

0.1920350 

23 

0.8654722 

0.8610573 

1345 

0.449  5559 

0.4563785 

2168 

0.1950089 

0.197  9681 

24 

0.8565778 

0.8520340 

1389 

0.4631665 

0.4699194 

2150 

0.2009122 

0.203  84li 

•  25 

0.847  4265 

0.842  7556 

1432 

0.476  6366 

0.483  3177 

2131 

0.206  7548 

0.209  6527 

26 

-0.8380215 

-0.8332246 

-1475 

-0.489  9621 

-0.496  5695 

+2111 

-0.212  5348 

-0.215  4007 

+ 

27 

0.828  3654 

0.8234441 

1518 

0.503 1392 

0.509  6709 

2091 

0.2182504 

0.221 0837 

28 

0.8184610 

0.8134166 

1561 

0.516 1642 

0.5226186 

2070 

0.2239003 

0.226  7002 

29 

0.8083113 

0.803 1452 

1603 

0.5290337 

0.5354090 

2049 

0.229  4830 

0.232  2486 

30 

0.797  9187 

0.792  6322 

1645 

0.541 7439 

0.5480380 

2027 

0.234  9967 

0.237  7271 

31 

-0.7872862 

-0.781 8809 

-1687 

-0.5542909 

-0.560  5023 

+2004 

-0.2404397 

-0.243 1344 

+ 

Nov.  1 

0.7764166 

0.7708935 

1728 

0.566  6716 

0.572  7983 

1981 

0.2458108 

0.2484688 

2 

0.7653121 

0.759  6728 

1769 

0.578  8820 

0.5849221 

1957 

0.251 1080 

0.253  7283 

3 

0.7539760 

0.7482219 

1810 

0.5909182 

0.5968699 

1933 

0.256  3295 

0.2589115 

4 

0.742  4109 

0.736  5433 

1851 

0.602  7767 

0.608  6380 

1908 

0.261  4741 

0.2640169 

5 

-0.7306198 

-0.724  6407 

-1891 

-0.614  4535 

-0.6202226 

+1882 

-0.266  5398 

-0.2690426 

+ 

6 

0.7186061 

0.7125166 

1931 

0.6259449 

0.631  6199 

1855 

0.2715251 

0.2739869 

7 

0.7063726 

0.7001746 

1971 

0.6372470 

0.6428259 

1828 

0.2764280 

0.278  8482 

8 

0.6939229 

0.687  6180 

2010 

0.648  3560 

0.653  8369 

1800 

0.2812471 

0.283  6246 

9 

0.6812606 

0.6748509 

2049 

0.6592681 

0.664  6493 

1772 

0.2859806 

0.288  3149 

10 

-0.668  3894 

-0.6618764 

-2087 

-0.669  9798 

-0.6752592 

+1743 

-0.290  6271 

-0.2929172 

+ 

11 

0.6553126 

0.6486984 

2125 

0.6804871 

0.685  6631 

1713 

0.295 1848 

0.297  4299 

]2 

0.6420344 

0.6353210 

2162 

0.690  7866 

0.6958572 

1682 

0.299  6522 

0.301 8515 

13 

0.6285587 

0.621 7479 

2199 

0.7008745 

0.7058380 

1651 

0.3040277 

0.3061805 

14 

0.614  8894 

0.607  9836 

2236 

0.710  7473 

0.715  6021 

1619 

0.308  3097 

0.3104153 

15 

-0.6010311 

-0.504  0324 

-2272 

-0.7204020-0.7251464 

+1587 

-0.312  4971 

-0.314  5547 

+ 

# 

-0.586  9882 

-0.5798989 

-2308 

-0.7298350 

-0.7344673 

+1554 

rO.^l^Sft^ 

,-0.^1%  ^^70 

.+ 

SUN,  1917. 


25 


GREENWICH  MEAN  TIME. 


[ov.16 
17 
18 
19 
20 

21 
22 
23 
34 
25 

26 
27 
28 
29 
30 


D«.  1  H).357  3505-0.349 1816 
0.3409854    0.3327626 


2 
S 
4 
5 


7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 


31 


X 

True  Equinox. 


iRaduo. 
to 

Mean 
■Eq'x  of 

1917.0. 


Xoon. 


-0.5869882 
0.572  7652 
0.5583665 
0.5437969 
0^290611 


0.4991105 
0.4839051 
0.4685526 
0.4530575 

M).4374246 
0.421 6583 
0.4057635 
0.3897442 
0.3736049 


MMni^. 


-0.5798989 
0.565  5875 
0.551 1028 
0.5364495 
0.521 6325 


-0.5141641-0.5066566. 


0.491 5265 
0.4762469 
0.4608226 
0.445  2580 

-0.429  5578 
0.4137267 
0.397  7692 
0.381 6892 
0.365  4918 


0.32451401 
0.3070416 
0.291 2725 

6H).274  5122 


0.3162402 
0.2996188 
0.2829034 

-0.2660994 


0^7  665d  0.2492114 
0.2407376  0.2322448 
0.223  7336  0.2152047 
0.2066588   0.1980965 


-0.189  5186 
0.172  3185 


-0.1809257 
0.1636977 


0.1550640  0.1464181 
0.137  7608  0.1290928 
0.1204148    0.1117274 

M).103  0314 -0.094  3277 


0.0866168 
0.068 1766 
Oi>507167 
0.0332425 

211-0.0157597 

22  40.001 7263 

23  0.0192101 

24  0.0366864 

25  0.0541501 

26140.0715960 

27  0.0890189 

28  0.1064141 

29  0.1237764 

30  0.1411006 


Xoon. 


40.1583817 


0.0768995 
0.0594488 
0.041 9810 
0.024  5018 

-0.0070168 

40.0104688 

0.027  9495 

0.0454202 

0.0628756 


-2308 
2343 
2378 
2412 
2445 

-2478 
2510 
254? 
2573 
2604 

-2634 
2664 
2693 
2721 

2748 

-2775 
2801 
2826 
2851 
2875 

-2898 
2921 
2942 
2963 
2983 

-3002 
3020 
3037 
3053 
3069 

-3084 
3098 
3111 
3123 
3134 

-3144 
3153 
3161 
31C8 
3174 


40.0803106-3179 


0.097  7203 
0.1150997 
0.1324430 
0.1497469 

40.1670045) 


3183 
3186 
3188 
3190 


Y 

True  Equinox. 


Noon. 


-0.729  8350 
0.7390-129 
0.7480226 
0.756  7717 
0.7652871 

M).7735662 
0.781 6068 
0.7894065 
0.7969031 
0.8042742 

-0.8113382 
0.8181530 
0.824  7169 
0.831 0279 
0.837  0836 


Miinlffht. 


-0.8428826-0.8456851 


0.8484226 
0.853  7018 
0.8587183 
0.8634699 

M).867  9552 
0.872 1723 
0.8761193 
0.879  7949 
0.883 1976 

M).886  3258 
0.889 1779 
0.891 7531 
0.894  0503 
0.8960687 


0.899  2648 
0.9004419 
0.901 3383 
0.901 9536 

M).9022882 
0.902  3424 
0.902 1102 
0.9016104 
0.900  8249 

-0.899  7602 
0.898  4170 
0.896  7956 
0.894  8909 
0.892  7205 


-3189,  -0.8902678 


-0.734  4673 
0.743  5015 
0.752  4261 
0.761 0588 
0.769  4563 

-0.777  6165 
0.785  5369 
0.793  2153 
0.800  6495 
0.807  8372 

-0.814  7769 
0.821 4664 
0.827  9042 
0.8340878 
0.8400153 


Reduc. 
to 

Mean 
Eq'x  ol 

1917.0. 


Noon. 


0.851 0949 
0.8562130 
0.861 1273 
0.865  7400 

-0.8700974 
0.874 1790 
0.877  9911 
0.881 5305 
0.884  7961 

-0.887  7804 
0.8905002 
0.892  9365 
0.8950944 
0.890  9729 


-0.897  8070  -0.898  5710 


0.899  8884 
0.9009252 
0.9010811 
0.902 1500 

-0.902  3504 
0.902  2043 
0.901 8983 
0.901 2525 
0.900  3274 

-0.899 1234 
0.897  6410 
0.8958809 
0.8038434 
0.891  5280 


4-1554 
1521 
1487 
1452 
1416 

4-1380 
1343 
1306 
1268 
1230 

4-1191 
1152 
1112 
1071 
1030 

4-  983 
946 
903 
860 
816 

4-  771 
726 
681 
635 
589 

542 
495 
447 
399 
350 

301 
252 
202 
152 
101 

50 
1 

52 
104 
156 

-  208 
200 
313 
306 
419 


-0.8889379 


^H€.jr5614e!'h0.1842114l-31SSh0,887  b389\-<i.8m  0710 


z 

Trae  Equinox. 


Noon. 


r-0.3165880 
0.3205814 
0.324  4758 
0.328  2702 
0.331 9031 

-0.;W5  5538 
0.3390412 
0.3424242 
0.345  7018 
0.348  8733 

M).351 9376 
0.354  8941 
0.357  7418 
0.3604797 
0.363 1073 

h0.3056233 
0.3680209 
0.3703173 
0.3724938 
0.374  5552 

h0.370  5010 
0.378  3302 
0.3800422 
0.381 0304 
0.3831119 

M).384  4084 
0.385  7050 
0.3308214 
0.387  8170 
0.388  6915 

M).3894448 
0.3900704 
0.3905805 
0.3909747 
0.3912413 

hO.3913803 
0.391 4099 
0.391 3119 
0.391 0928 
0.3907525 

-0.3902913 
0.389  7093 
0.3890005 
0.388 1835 
0.387  2403 


Midnight. 


-0.3185970 
0.3225410 
0.3203856 
0.3301294 
0.3337713 

-0.337  3105 
0.3-10  7458 
0.3440762 
0.3473009 
0.3504189 

-0.353  4294 
0.3503316 
0.359 1245 
0.301 8074 
0.3043793 

-0.300  8392 
0.309 1803 
0.3714199 
0.373  5389 
0.3755420 

-0.377  4302 
0.379  2009 
0.3808541 
0.382  3890 
0.383  8051 

-0.385 1017 
0.3802783 
0.3S73343 
0.388  2094 
0.389  0?33 

-0.389  7758 
0.3903407 
0.390  7958 
0.391 1232 
0.3913290 

-0.391 4133 
0.391 3761 
0.3912175 
0.3909378 
0.390  5370 

-0.3900154 
0.389  3730 
0.3880100 
0.387  72091 
0.380  7230 


KedKc. 

to 

Mean 

Eq'x  of 

1917.0. 

Noon. 


+696 
680 
664 
648 
632 

+615 
598 
581 
564 
546 

+528 
510 
491 
472 
453 

+434 
415 
395 
375 
355 

+335 
315 
294 
273 
252 

+231 
210 
183 
166 
144 

+122 

100 

78 

55 

33 

+  10 

-  12 

35 

58 

81 

-104 
127 
150 
173 
190 


-  5261-0  .^^4  *i^^\-Q  .'i^^T.V.v^  ^  -^ 


26  MOON,  1917. 

MEAN  TIME. 


MOOK,  1917.  27 

MEAN  TIME. 


MOON,  1917. 

MEAN  TTMTC 


MOON,  1917.  89 

MEAK  TIME. 


MOON,  1917. 

UBAN  TIME. 


MOOX,  1917.  31 

MEAN  TIME. 
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MOON,  1917. 


GREENWICH  MEAN  TIME. 


Honr. 

Right 
Asoensioii. 

Var. 
iSfaa. 

Declination. 

Var. 

Hour. 

^Vnension. 

V«r. 

Dedluitlon. 

JANUARY  25. 

JANUARY  27. 

h    m       s 

s 

o           /            // 

ft 

h    m       s 

8 

•      /      // 

0 

22  24  50.95 

2.2608 

-5  50  35.2 

+15.S42 

0 

0  10  15.96 

3.150ft 

+  6  40  21.6 

1 

22  27    7.01 

2.265« 

5  34  44.1 

15.860 

1 

0  12  24.97 

3.1488 

6  55  10.S 

2 

22  29  22.82 

2.2614 

5  18  52.0 

15.877 

2 

0  14  33.93 

3.1401 

7    9  56.6 

3 

22  31  38.38 

2.2574 

5    2  58.9 

15.802 

3 

0  16  42.86 

3.1485 

7  24  39.0 

4 

22  33  53.71 

2.2534 

4  47    5.0 

15.005 

4 

0  18  51.76 

3.1470 

7  39  17.8 

5 

22  36    8.79 

2.2405 

4  31  10.3 

15.017 

5 

0  21    0.61 

3.1474 

7  53  53.0 

6 

22  38  23.65 

2.2458 

4  15  15.0 

15.025 

6 

0  23    9.44 

3.1470 

8    8  24.5 

7 

22  40  38.28 

2.2410 

3  59  19.3 

15.033 

7 

0  25  18.25 

3.1467 

8  22  52.S 

8 

22  42  52.68 

3.2383 

3  43  23.1 

15.038 

8 

0  27  27.04 

3.1463 

8  37  16.2 

9 

22  45    6.87 

2.2347 

3  27  26.7 

15.042 

9 

0  29  35.81 

3.1400 

8  51  36.3 

10 

22  47  20.84 

2^10 

3  11  30.1 

15.044 

10 

0  31  44.56 

3.14&S 

9    5  52.4 

11 

22  49  34.59 

2.2276 

2  55  33.4 

15.045 

11 

0  33  53.31 

2.1458 

9  20    4.4 

12 

22  51  48.15 

2.2243 

2  39  36.7 

15.043 

12 

0  36    2.05 

2.1457 

9  34  12.4 

13 

22  54    1.50 

2.2200 

2  23  40.2 

15.040 

13 

0  38  10.79 

2.1458 

9  48  16.2 

14 

22  56  14.66 

2.2177 

2    7  43.9 

15.035 

14 

0  40  19.54 

2.1458 

10    2  15.8 

15 

22  58  27.62 

2.2144 

1  51  48.0 

15.028 

15 

0  42  28.28 

2.1458 

10  16  11.1 

16 

23    0  40.39 

2.2113 

1  35  52.6 

15.020 

16 

0  44  37.04 

2.1461 

10  30    2.1 

17 

23    2  52.98 

2.2063 

1  19  57.6 

15.010 

17 

0  46  45.81 

2.1463 

10  43  48.7 

18 

23    5    5.39 

2.2054 

1    4    3.4 

15.808 

18 

0  48  54.59 

2.1465 

10  57  30.8 

19 

23    7  17.63 

2.2025 

0  48    9.8 

15.886 

19 

0  51    3.39 

2.1468 

11  11    8.8 

20 

23    9  29.69 

2.1007 

0  32  17.1 

15.870 

20 

0  53  12.21 

2.1473 

11  24  41.3 

21 

23  11  41.59 

2.1060 

0  16  25.4 

15.853 

21 

0  55  21.05 

2.1476 

11  38    9.6 

22 

23  13  53.32 

2.1043 

-0    0  34.7 

15.836 

22 

0  57  29.92 

2.1481 

11  51  33.3 

23 

23  16    4.90 
JAl 

2.1017 

^UAR^ 

+0  15  14.9 
r  26. 

+15.816 

23 

0  59  38.82 
JAN 

3.1486 

UARY 

+12    4  62.1 
28. 

0 

23  18  16.32 

2.1801 

+0  31    3.2 

+15.704 

0 

1    1  47.75 

2.1482 

+12  18    6.2 

1 

23  20  27.59 

2.1867 

0  46  50.2 

15.772 

1 

1    3  66.72   ^ 

2.1406 

12  31  15.3 

2 

23  22  38.72 

2.1844 

1    2  35.8 

15.747 

2 

1    6    5.72 

2.1504. 

12  44  19.5 

3 

23  24  49.72 

2.1821 

1  18  19.8 

15.721 

3 

1    8  14.77 

2.1512 

12  57  18.7 

4 

23  27    0.57 

2.1708 

1  34    2.3 

15.603 

4 

1  10  23.86 

2.1510 

13  10  12.9 

5   \ 

23  29  11.29 

2.1777 

1  49  43.0 

15.664 

5 

1  12  33.00 

2.1528 

13  23    1.9 

6 

23  31  21.89 

2.1757 

2    5  22.0 

15.634 

6 

1  14  42.19 

2.1536 

13  35  45.8 

7 

23  33  32.37 

2.1737 

2  20  69.1 

15.603 

7 

1  16  51.42 

2.1544 

13  48  24.5 

8 

28  35  42.73 

2.1718 

2  36  34.3 

15.560 

8 

1  19    0.72 

2.1554 

14    0  57.9 

9 

23  37  62.98 

2.1608 

2  52    7.4 

15.534 

9 

1  21  10.07 

2.1563 

14  13  25.9 

10 

23  40    3.11 

2.1680 

3    7  38.4 

15.408 

10 

1  23  19.48 

2.1573 

14  26  48.6 

11 

23  42  13.14 

2.1663 

3  23    7.1 

15.450 

11 

1  25  28.94 

2.1583 

14  38    5.9 

12 

23  44  23.07 

2.1548 

3  38  33.5 

15.421 

12 

1  27  38.48 

2.1685 

14  60  17.7 

13 

23  46  32.91 

2.1632 

3  53  67.6 

15.380 

13 

1  29  48.08 

2.1606 

15    2  23.9 

14 

23  48  42.65 

2.1617 

4    9  19.1 

15.338 

14 

1  31  57.76 

2. 1617 

15  14  24.6 

15 

23  50  52.31 

2.1603 

4  24  38.2 

15.206 

15 

1  34    7.48 

2.1638 

15  26  19.6 

16 

23  63    1.88 

2.1588 

4  39  54.6 

15.251 

16 

1  36  17.29 

2.1642 

15  38    9.0 

17 

23  55  11.37 

2.1576 

4  55    8.3 

15.205 

17 

1  38  27.18 

2.1653 

15  49  52.6 

18 

23  57  20.79 

2.1564 

5  10  19.2 

15.158 

18 

1  40  37.13 

2.1066 

16    1  30.5 

19 

23  59  30.14 

2.1553 

5  25  27.2 

15.100 

19 

1  42  47.17 

2.1680 

16  13    2.5 

20 

0    1  39.42 

2.1542 

6  40  32.3 

15.050 

20 

1  44  57.29 

2.1603 

16  24  28.6 

21 

0    3  48.64 

2.1532 

5  55  34.3 

15.008 

21 

1  47     7.48 

2.1706 

16  35  48.8 

22 

0    5  57.80 

2.1523 

6  10  33.3 

14.057 

22 

1  49  17.76 

2.1730 

16  47    3.1 

23 

0    8    6.91 

2.1513 

6  25  29.1 

14.003 

23 

1  51  28.12 

2.1733 

16  58  11.3 

24  : 

0  10  15.96 

2.1505 

+6  40  21.6 

+14.848 

24 

1  5a  3a.5ft 

i  %X14A 

,+17    9  1S.6 

MOON,  1917.  SB 

MEAN  TIME. 


MOON,  1917. 

MEAN  TIME. 


MOON,  1917.  36 

MEAN  TIMB. 


36  MOON,  1917. 

MEAN  TIME. 


MOON,  1917. 

GREENWICH  MEAN  TIME. 


37 


Ascaifkn. 


V«r. 

ss,. 


Declinatinn 


Var. 
Shi. 


Hour. 


Right 
Ascension. 


Var. 
»er 
[in. 


DecUnatloiL 


Var. 
>er 

[in. 


0 

1 
t 
t 

4 

t 

7 
8 
9 

u 

1! 
U 
14 
15 

V 
17 
18 

n 

n 

n 
n 


0 

1 
t 
% 

4 
S 
8 

7 
8 
9 

H 
11 


h   m 
14  57 

14  59 

15  2 
15  4 
15  6 
15  8 
15  11 
15  13 
15  15 
15  18 
15  20 
15  22 
15  25 
15  27 
15  29 
15  82 
15  34 
15  87 
15  39 
15  41 
15  44 
15  46 
15  49 
15  51 


I 


15  53 
15  56 

15  58 

16  1 
16  8 
16  6 
16  8 
16  11 
16  13 
16  16 
16  18 
16  21 

U  j  16  23 

13  I  16  26 

14  I  16  28 
16  31 
16  33 
16  36 
16  38 
16  41 
16  43 
16  46 
16  48 
16  51 
JBSS 


FEBRUARY  14. 

s  s 

28.45  2.2733 

45.05  2.2301 

2.06  2. 

19.47  2. 

37.28  I  2.3008 

55.50  2.3070 

14.12  2.3137 

33.14  2.3M3 

52.56  2.3ni 

12.39  2.3338 

32.62  2.8406 

53.25  2.3472 

14.28  2.SS38 

35.71  2.3005 

57.54  2.3671 
19.76  2.3737 
42.38  2.3003 

5.38  2.3067 

28.78  2.3983 

52.57  2.3W7 

16.74  2.4061 

41.30  2.4134 

6.23  2.4188 

31.55  2.4251 

FEBRUARY  15. 

57.24  2.4313 

23.30  2.4375 

49.74  2.4437 

16.54  2.4497 

43.70  2.4567 

11.22  2.4016 

39.09  .  2.4075 

7.32  ,  2.4734 

35.90  2.4791 

4.81  2.4848 

34.07  2.4904 

3.66  2.4960 


// 


33.58  i  2.5014 

3.83      2.5008 


34.39 
5.27 
36.45 
7.95 
39.73 
11.81 
44.18 
16.82 
49.74 
22.93 


2.5120 
2.5172 
2.5228 
2.5273 
2.5322 
2.5871 
2.5418 
2.5463 
2.5500 
2.5658 


'-24  14  13.2 
24  19  8.6 
24  23  55.6 
24  28  34.1 
24  33  4.0 
24  37  25.4 
24  41  38.1 
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,  16  12  20.15 

2.5144 

24  14  52.1 

3.658 

20 

18  17  2:i.l9 

2.«U25 

24    0  57.2 

4.433 

21 

16  14  51.19 

2.5201 

24  18  27.1 

3.508 

21 

18  20     1.71 

•J.rttlft 

23  56  2G.0 

4.606 

K 

>  16  17  22.56 

2.5256 

24  21  53.0 

3.355 

22 

18  22   10.18 

1  2.64(W 

23  51  44.5 

.     A.TTO 

» 

>  16  19  54.26  . 
1  16  22  26,28  1 

2M10  j 

24  25    9.7  1 

3.202 

23 

18  25  18. 5H 

^  2.W.U 

\  2:^  \<S  ^*l.t> 

\   K.va 

?# 

"24  28  17.2  I 

-^.048  \ 

24     ' 

18  27  5r,.91 
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MEAN  TIME. 
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UEAN  TIME. 


74  MOON,  1917. 

^^fStmitiUM  MEAN  TIME. 
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MEAN  TIME. 
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MOON,  1917. 


GREENV^CH  MEAN  TIME. 


Hoar. 

Aaoanskm. 

Vw. 

Declination. 

Vw. 

iSftD. 

Hoar. 

Right 

Vir. 

DoelfiMtian. 

JULY  20. 

JULY  22 

• 

h   m      s 

s 

•            0             ff 

ft 

h   m      8 

8 

•        t         n 

0 

8  55  49.77 

l.g206 

+14  28  18.8 

-10.447 

0 

10  24  40.03 

1.80O8 

+5  18    1.6 

1 

8  57  44.89 

1.9160 

14  17  50.3 

10.502 

1 

10  26  28.01 

1.7990 

5    5  49.4 

2 

8  59  39.80 

1.9134 

14    7  18.6 

10.556 

2 

10  28  15.91 

1.7978 

4  53  36.2 

3 

9    1  34.50 

1.9098 

13  56  43.6 

10.609 

3 

10  30    3.75 

1.7968 

4  41  21.8 

4 

9    3  28.98 

1.90e3 

13  46    5.5 

10.661 

4 

10  31  51.53 

1.79S8 

4  29    6.4 

5 

9    5  23.26 

1.9029 

13  35  24.3 

10.713 

5 

10  33  39.24 

1.7948 

4  16  50.1 

6 

9    7  17.33 

1.8095 

13  24  40.0 

10.763 

6 

10  35  26.90 

1.7930 

4    4  32.8 

7 

9    9  11.20 

1.8902 

13  13  52.8 

10.813 

7 

10  37  14.51 

1.7930 

3  52  14.6 

8 

9  11    4.87 

1.8929 

13    3    2.5 

10.862 

8 

10  39    2.06 

1.7022 

3  39  55.6 

9 

9  12  58.35 

1.8896 

12  52    9.4 

10.909 

9 

10  40  49.57 

1.7916 

3  27  35.7 

10 

9  14  51.62 

1.8863 

12  41  13.4 

10.967 

10 

10  42  37.04 

1.7906 

8  15  15.0 

11 

9  16  44.71 

1.8838 

12  30  14.6 

11.003 

11 

10  44  24.47 

1.7903 

8    2  58.6 

12 

9  18  37.61 

1.8801 

12  19  13.0 

11.049 

12 

10  46  11.87 

1.7807 

2  50  31J 

13 

9  20  30.32 

1.8760 

12    8    8.7 

11.003 

13 

10  47  59.23 

1.78B2 

2  38    8.7 

14 

9  22  22.84 

1.8739 

11  57    1.8 

11.138 

14 

10  49  46.57 

1.7888 

2  25  45 J 

15 

9  24  15.19 

1.8709 

11  45  52.2 

11.181 

15 

10  51  33.88 

1.7883 

2  13  21 J 

16 

9  26    7.35 

1.8679 

11  34  40.1 

11.223 

16 

10  53  21.17 

1.7881 

2    0  56.8 

17 

9  27  59.34 

1.8651 

11  23  25.4 

11.265 

17 

10  55    8.45 

1.7878 

1  48  31.7 

18 

9  29  51.16 

1.8622 

11  12    8.3 

11.306 

18 

10  56  55.71 

1.7876 

1  36    6.2 

19 

9  31  42.80 

1.8593 

11    0  48.7 

11.847 

19 

10  58  42.96 

1.7876 

1  23  40.3 

20 

9  33  34.28 

1.8666 

10  49  26.7 

11.386 

20 

11    0  30.21 

1.7874 

1  11  13.9 

21 

9  35  25.59 

1.8538 

10  38    2.4 

11.424 

21 

11    2  17.45 

1.7874 

9  58  47.2 

22 

9  37  16.74 

1.8512 

10  26  35.8 

11.462 

22 

11    4    4.70 

1.7875 

0  46  20.2 

23 

9  39    7.73 
J 

1.8485 

UI.Y  2 

+10  15    7.0 
1. 

-11.499 

23 

11    5  51.95 
JI 

1.7877 

JLY23 

+0  33  53.0 

• 

0 

9  40  58.56 

1.8459 

+10    3  35.9 

-11.536 

0 

11    7  39.22 

1.7879 

+0  21  25.5 

1 

9  42  49.24 

1.8434 

9  52    2y 

11.572 

1 

11    9  26.50 

1.7881 

+0    8  57.8 

2 

9  44  39.77 

1.8410 

9  40  27.3 

11.607 

2 

11  11  13.79 

1.7884 

-0    3  30.0 

3 

9  46  30.16 

1.8386 

9  28  49.9 

11.640 

3 

11  13    1.11 

1.7888 

0  15  58.0 

4 

9  48  20.40 

1.8362 

9  17  10.5 

11.674 

4 

11  14  48.44 

1.7802 

0  28  26.0 

5 

9  50  10.50 

1.8339 

9    5  29.0 

11.707 

5 

11  16  35.81 

1.7896 

0  40  54.1 

6 

9  52    0.47 

1.8317 

8  53  45.7 

11.738 

6 

11  18  23.21 

1.7903 

0  53  22.2 

7 

9  53  50.30 

1.8294 

8  42    0.4 

11.770 

7 

11  20  10.65 

1.7909 

1    5  50.3 

8 

9  55  40.00 

1.8273 

8  30  13.3 

11.801 

8 

11  21  58.12 

1.7916 

1  18  18.3 

9 

9  57  29.57 

1.8252 

8  18  24.3 

11.831 

9 

11  23  45.64 

1.7924 

1  30  46.1 

10 

9  59  19.02 

1.8231 

8    6  33.6 

11.860 

10 

11  25  33.21 

1.7932 

1  43  13.9 

11 

10    1    8.34 

1.8211 

7  54  41.1 

11.888 

11 

11  27  20.82 

1.7941 

1  55  41.4 

12 

10    2  57.55 

1.8192 

7  42  47.0 

11.916 

12 

11  29    8.50 

1.7961 

2    8    8.7 

13 

10    4  46.64 

1.8173 

7  30  51.2 

11.943 

13 

11  30  56.23 

1.7961 

2  20  35.8 

14 

10    6  35.62 

1.8155 

7  18  53.9 

11.969 

14 

11  32  44.03 

1.7972 

2  33    2.5 

15 

10    8  24.50 

1.8137 

7    6  54.9 

11.995 

15 

11  34  31.89 

1.7983 

2  45  28.9 

16 

10  10  13.26 

1.8119 

6  54  54.5 

12.019 

16 

11  36  19.83 

1.7996 

2  57  54.9 

17 

10  12    1.93 

1.8103 

6  42  52.6 

12.043 

17 

11  38    7.84 

1.8008 

3  10  20.5 

18 

10  13  50.50 

1.8087 

6  30  49.3 

12.068 

18 

11  39  55.92 

1.8022 

3  22  45.6 

19 

10  15  38.97 

1.8071 

6  18  44.5 

12.090 

19 

11  41  44.10 

1.8036 

3  35  10.3 

20 

10  17  27.35 

1.8056 

6    6  38.5 

12.112 

20 

11  43  32.35 

1.8050 

3  47  34.4 

21 

10  19  15.64 

1.8042 

5  54  31.1 

12.134 

21 

11  45  20.70 

1.8067 

3  59  57.9 

22 

10  21    3.85 

1.8028 

5  42  22.4 

12.154 

22 

11  47    9.15 

1.8083 

4  12  20.8 

23 

10  22  51.98 

1.8015 

5  30  12.6 

12.173 

23 

11  48  57.69 

1.8098 

4  24  43.0 

24 

10  24  40.03 

1.8003 

+  5  18    1.6 

-12.193 

24 

U  50  46.3a 

.  \.%VV<i 

I  -4  ^7    4.5 

MOON,  1917.  77 

MEAN  TIME. 


78 


MOON,  1917. 

GREENWICH  MEAN  TIME. 


Hour. 


Right 
Afironsion. 


Var. 

per 

Min. 


DecUnatioD. 


Var. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h 
15 
15 
15 
15 


m 
2 
4 
6 
9 


15  11 
15  13 
15  16 
15  18 
15  20 
15  22 
15  25 
15  27 
15  29 
15  32 
15  34 
15  37 
15  39 
15  41 
15  44 
15  46 
15  48 
15  51 
15  53 
15  56 

15  58 

16  1 
16  3 
16  5 
16  8 
16  10 
16  h 
16  15 
16  18 
16  20 
16  23 
16  25 
16  28 
16  30 
16  33 
16  35 
16  38 
16  40 
16  43 
16  45 
16  48 
16  50 
16  53 
16  55 
Id  bS 


JULY  28. 

8 
2.2644    - 

•      2.2713 

>  2.2780 
2.2&I8 

I  2.2915 

>  2.2983 
I  2.3051 
I  2.3118 

>  2.3185 
!  2.3253 
;  2.3319 
I  2.3386 
I  2.3453 
;  2.3519 
I  2.3585 
I  2.3662 

2.3718 

2.3783 
I      2.3847 

2.3912 

2.3976 
\      2.4039 

2.4iaa 

I      2.1166    - 

JULY  29. 


s 

8 

19.98 

2.2644 

36.05 

2.2713 

52.53 

2.2780 

9.41 

2.2818 

26.70 

2.2915 

44.39 

2.2983 

2.49 

2.3051 

21.00 

2.3118 

39.90 

2.3185 

59.22 

2.3253 

18.93 

2.3319 

39.05 

2.3386 

59.56 

2.3453 

20.48 

2.3519 

41.79 

2.3585 

3.50 

2.3662 

25.61 

2.3718 

48.11 

2.3783 

11.00 

2.3847 

34.27 

2.3912 

57.94 

2.3976 

21.98 

2.4039 

46.41 

2.4iaa 

11.22 

2.tl66 

tt 


36.40 

2.4228 

1.95 

2.4290 

27.88 

2.4351 

54.10 

2.4411 

20.81 

2.4472 

47.82 

2.4531 

15.18 

2.4589 

42.89 

2.4647 

10.94 

2.4704 

39.34 

2.4761 

8.07 

2.1816 

37.13 

2.4871 

6.52 

2.4925 

36.23 

2.4979 

G.27 

2.5032 

36.61 

2.5083 

7.26 

2.5133 

38.20 

2.5183 

9.45 

2.5232 

40.98 

2.5279 

12.80 

2.5326 

44.89 

2.5372 

17.26 

2.5416 

49.88 

2.5459 

22.77  i 

2.5503  J 

— 

21  28 
21  36 
21  43 
21  50 

21  57 

22  3 
22  10 
22  17 
22  23 
22  29 
22  35 
22  42 
22  48 
22  53 

22  59 

23  5 
23  10 
23  16 
23  21 
23  26 
23  31 
23  36 
23  40 
23  45 

23  49 
23  54 

23  58 

24  2 
24  6 
24  10 
24  13 
24  17 
24  20 
24  23 
24  26 
24  29 
24  32 
24  34 
24  37 
24  39 
24  41 
24  43 
24  45 
24  47 
24  48 
24  50 
24  51 
24  52 
24  bS 


49.7 

2.1 

8.1 

7.7 

0.8 

47.3 

27.1 

0.2 

26.4 

45.8 

58.1 

3.4 

1.6 

52.6 

36.2 

12.5 

41.3 

2.5 

16.2 

22.2 

20.4 

10.8 

53.3 

27.8 

54.3 
12.6 
22.7 
24.5 
17.9 

2.9 
39.4 

7.4 
26.7 
37.2 
39.1 
32.0 
16.1 
51.2 
17.2 
34.1 
41.8 
40.4 
29.6 

9.5 
39.9 

0.9 
12.4 
14.3 

6.6 


n 

-7.259 
7.153 
7.ai7 
6.939 
6.830 
6.719 
6.608 
6.494 
6.380 
6.264 
6.147 
6.029 
5.910 
5.788 
5.666 
5.543 
5.417 
5.291 
5.164 
5.035 
4.905 
4.774 
4.642 

-4.506 

-4.373 
4.237 
4.099 
3.960 
3.820 
3.679 
3.538 
3.394 
3.248 
3.103 
2.957 
2.808 
2.660 
2.509 
2.358 
2.205 
2.053 
1.898 
1.743 
1.586 
1.428 
1.271 
1.112 
0.952 

-0.791 


[our. 

Right 
Aaocnsion. 

Vtr. 

DecUnalioi 

JULY  30 

• 

h   m      s 

8 

•          9          t 

0 

16  58  22.77 

2.6608 

-24  63    6 

1 

17    0  55.91 

2.6543 

24  63  49 

2 

17    3  29.29 

2.5683 

24  54  22 

3 

17    6    2.91 

2.6ft28 

24  54  45 

4 

17    8  36.76 

2.6601 

24  54  58 

5 

17  11  10.84 

2.6606 

24  55    2. 

6 

17  13  45.13 

2.5738 

24  54  55 

7 

17  16  19.63 

2.5766 

24  54  39 

8 

17  18  54.34 

2.5800 

24  54  12 

9 

17  21  29.23 

2.5832 

24  53  36 

10 

17  24    4.32 

2.5868 

24  52  49 

11 

17  26  39.59 

2.5888 

24  51  53 

12 

17  29  15.03 

2.5090 

24  50  46 

13 

17  31  50.63 

2.5917 

24  49  29 

14 

17  34  26.39 

2.5978 

24  48    2 

15 

17  37    2.30 

2.5007 

24  46  25 

16 

17  39  38.36 

2.0019 

24  44  38 

17 

17  42  14.53 

2.6041 

24  42  40 

18 

17  44  50.84 

2.6002 

24  40  32 

19 

17  47  27.27 

2.6080 

24  38  14 

20 

17  50    3.80 

2.6008 

24  35  45 

21 

17  52  40.44 

2.6113 

24  33    7 

22 

17  55  17.16 

2.6128 

24  30  17 

23 

17  57  53.98 

2.6143 

-24  27  18 

JT 

JLY31 

• 

0 

18    0  30.87 

2.6154 

-24  24    8 

1 

18    3    7.83 

2.6165 

24  20  48 

2 

18    5  44.85 

2.6174 

24  17  17 

3 

18    8  21.92 

2.6182 

24  13  36 

4 

18  10  59.03 

2.6188 

24    9  45 

5 

18  13  36.18 

2.6194 

24    544 

6 

18  16  13.36 

2.6198 

24    1  32 

7 

18  18  50.56 

2.6201 

23  57    9 

8 

18  21  27.77 

2.6203 

23  52  37 

9 

18  24    4.99 

2.6203 

23  47  54 

10 

18  26  42.20 

2.6201 

23  43    1 

11 

18  29  19.40 

2.6198 

23  37  57 

12 

18  31  56.58 

2.6194 

23  32  44 

13 

18  34  33.73 

2.6189 

23  27  20 

14 

18  37  10.85 

2.6183 

23  21  45 

15 

18  39  47.93 

2.6175 

23  16    1 

16 

18  42  24.95 

2.6166 

23  y)    7 

17 

18  45    1.92 

2.6157 

23    4    2 

18 

18  47  38.83 

2.6145 

22  57  47 

19 

18  50  15.66 

2.6132 

22  51  23 

20 

18  52  52.41 

2.6118 

22  44  48 

21 

18  55  29.08 

2.6104 

22  38    3 

22 

18  58    5.66 

2.6068 

22  31    8 

23 

19    0  42.14 

2.6070 

22  24    4 

24 
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Right 


Var 

[in.    I 


DeoUnatlon. 


Var. 
£n. 


SEPTEMBER  2. 


ti  m  s 
I  28  15.03 
S  30  32.99 
3  32  50.93 
3  35  8.83 
3  37  28.71 
3  39  44.57 
3  42  2.40 
3  44  20.22 
3  46  38.03 
3  48  55.83 
3  51  13.62 
3  53  31.40 
3  55  49.18 
3  58  6.97 
0  0  24.76 
0  2  42.56 
0  5  0.37 
0  7  18.19 
0  9  36.03 
0  11  53.89 
0  14  11.77 
0  16  29.67 
0  18  47.61 
0  21    5.57 


s 

2.39M 
2.2902 
2.2967 
2.2982 
2.2978 
2.2974 
2.2971 
2.2909 
2.2968 
2.2966 
2.2964 
2.2963 
2.2964 
2.2965 
2.2966 
2.2968 
2.2969 
2.2972 
2.2975 
2.2978 
2.2982 
2J967 
2.2992 
2.2996 


// 


53 
9 
25 
40 
56 
12 
27 
43 
59 
14 
30 
45 
1 

16 
32 
47 
2 
6  17 
6  33 

6  48 

7  3 
7  18 
7  33 

+  7  48 


1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
4 
4 
5 
5 
5 
5 
6 


SEPTEMBER  3. 


0  23  23.56 
0  25  41.59 
0  27  59.65 
0  30  17.76 
0  32  35.90 
0  34  54.09 
0  37  12.33 
0  39  30.62 
0  41  48.95 
0  44  7.34 
0  46  25.78 
0  48  44.28 
0  51  2.84 
0  53  21.46 
0  55  40.14 
0  57  58.89 


1 
1 
1 
1 
1 
1 
1 
1 


0  17.70 

2  36.57 

4  55.52 

7  14.54 

9  33.63 

11  52.79 

14  12.02 

16  31.33 


1  18  50.72  I 


2.3002 
2.3008 
2.3014 
2.3021 
2.3028 
2.3036 
2.3044 
2.3052 
2.3060 
2.3069 
2.3078 
2.3088 
2.3098 
2.310S 
2.3U9 
2.3130 
2.3140 
2.3152 
2.3164 
2.3176 
2.3188 
2.3199 
2.3212 
2.3225 
2.3238  I 


+  82 

8  n 

8  82 

8  47 

9  1 
9  16 
9  30 
9  44 
9  59 

10  13 
10  27 
10  41 

10  55 

11  9 
11  23 
11  37 

11  50 

12  4 
12  17 
12  31 
12  44 

12  57 

13  10 
13  23 

+13  36 


28.8 
17.2 

4.3 
49.9 
33.9 
16.2 
56.8 
35.4 
12.0 
46.6 
18.9 
48.8 
16.3 
41.3 

3.6 
23.2 
39.9 
53.6 

4.3 
11.8 
16.0 
16.9 
14.3 

8.2 

58.3 
44.7 
27.3 

5.8 
40.4 
10.8 
36.9 
58.7 
16.1 
29.0 
37.3 
40.9 
39.7 
33.6 
22.6 

6.6 
45.4 
19.0 
47.4 
10.4 
27.9 
39.9 
46.3 
47.0 
41,9 


II 


+15.817 
15.796 
14.773 
16.747 
15.719 
15.691 
15.660 
15.627 
15.593 
15.558 
16.618 
15.478 
15.438 
15.394 
15.849 
15.303 
15.253 
15.203 
15.152 
15.098 
15.043 
14.986 
14.928 

+14.867 

+14.804 
14.742 
14.676 
14.609 
14.642 
14.471 
14.399 
14.327 
14.253 
14.177 
14.099 
14.020 
13.939 
13.858 
13.775 
13.690 
13.603 
13.517 
13.428 
13.338 
13.246 
13.153 
13.059 
12.963 


Hour. 


Rigbt 
AaoeDsion. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Var. 


DecUnatioo. 


Var. 
[in. 


li 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 


m 
18 
21 
23 
25 
28 
30 
32 
35 
37 
39 
42 
44 
46 
49 
51 
53 
56 
58 
0 
3 
5 
7 

10 
12 


4 
4 
4 
4 


SEPTEMBER  4. 

S  I     s 

50.72  I  2.3238 
10.18  '  2.3251 

I 

29.73  2.3264 
49.35  2.3277 

9.05  2.3290 

28.83  2.3303 

48.69  2.3318 

8.64  2.3331 

28.66  2.3314 

48.77  2.3359 

8.97  2.3373 

29.24  2.3386 

49.60  2.3400 

10.04  2.3414 

30.57  2.3428 

51.18  2.3442 

11.87  2.3455 

32.64  2.3469 

53.50  2.3483 

14.44  2.3497 

35.46  2.3510 

56.56  2.3523 

17.74  2.3537 
39.00  2.3550 


// 


SEPTEMBER 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


15 
17 
19 
22 
24 
26 
29 
31 
33 
36 
38 
40 
43 
45 
48 
50 
2  52 
2  55 
2  57 

2  69 

3  2 
3  4 
3  7 
3  9 
3  11 


0.34 
21.76 
43.25 

4.82 
26.46 
48.18 

9.96 
31.82 
53.75 
15.74 
37.80 
59.92 
22.10 
44.34 

6.64 
28.99 
51.40 
13.85 
36.36 
58.91 
21.50 
44.13 

6.81 
29.52 
52 


2.3563 
2.3576 
2.3588 
2.3601 
2.3613 
2.3625 
2.3637 
2.3649 
2.3660 
2.3671 
2.3682 
2.3692 
2.3702 
2.3712 
2.3721 
2.3730 
2.3738 
2.3747 
2.3755 
2.3762 
2.3768 
2.3776 
2.3783 
2.3788 


3  36  41.9 

3  49  31.0 

4  2  14.2 
14  51.3 
27  22.5 
39  47.4 
52    6.2 

5  4  18.7 
5  16  24.9 
5  28  24.6 
5  40  17.9 

5  52    4.6 

6  3  44.8 
6  15  18.3 
6  26  45.0 
6  38    4.9 

6  49  17.9 

7  0  24.0 
7  11  23.2 
7  22  15.2 

33    0.2 

43  38.1 

54    8.7 

4  32.1 


7 
7 
7 
8 


8  14  48.2 
8  24  56.9 
8  34  58.2 
8  44  52.1 

8  54  38.4 

9  4  17.2 
9  13  48.4 
9  23  11.9 
9  32  27.7 
9  41  35.8 
9  50  36.2 
9  59  28.7 

20  8  13.4 
20  16  50.2 
20  25  19.1 
20  33  40.0 
20  41  52.9 
20  49  57.7 

20  57  64.5 

21  5  43.3 
21  13  23.9 
21  20  56.3 
21  28  20.6 
21  35  36.6 


.2ft  \  a.ai%\-VlV.  KL  ^K% 


n 

+12.867 
12.769 
12.669 
12.569 
12.468 
12.364 
12.261 
12.156 
12.049 
11.942 
11.833 
11.724 
11.614 
11.502 
11.388 
11.274 
11.159 
11.044 
10.927 
10.808 
10.691 
10.671 
10.450 

+10.329 

+10.207 
10.083 
9.960 
9.835 
9.709 
9.583 
9.456 
9.328 
9.199 
9.071 
8.941 
8.810 
8.679 
8.548 
8.415 
8.282 
8.148 
8.013 
7.880 
7.745 
7.608 
7.473 
7.836 
7.199 
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MOON,  1917. 


GREENYSnCH  MEAN  TIME, 


Hour. 

Right 
Ascension. 

Var. 

DecHnation. 

Var. 

Hour. 

Ric^t 

ASCflDSlOQ. 

Var. 
£ln. 

DfwHnitlnn. 

SEPTEMBER  14. 

SEPTEMBER  16. 

h   m       s 

s 

•      /      // 

ti 

h   m      8 

s 

•       f        n 

0 

10    2  39.91 

1.8239 

+7  46  24.1 

-11.756 

0 

11  29  18.52 

1.8060 

-  1  58  39.3 

1 

10    4  29.30 

1.8223 

7  34  37.9 

11.781 

1 

11  31    6.95 

1.8076 

2  11    0.3 

2 

10    6  18.59 

1.8208 

7  22  50.0 

11.812 

2 

11  32  55.43 

1.8086 

2  23  20.9 

3 

10    8    7.80 

1.8193 

7  11    0.5 

11.840 

3 

11  34  43.98 

1.8097 

2  35  41.2 

4 

10    9  56.91 

1.8178 

6  59    9.2 

11.868 

4 

11  36  32.59 

1.8108 

2  48    1.1 

5 

10  11  45.94 

1.81G5 

6  47  16.4 

11.893 

5 

11  38  21.27 

1.8119 

3    0  20.5 

6 

10  13  34.89 

1.8152 

6  35  22.1 

11.918 

6 

11  40  10.02 

1.8132 

3  12  39.4 

7 

10  15  23.76 

1.8138 

6  23  26.3 

11.943 

7 

11  41  58.86 

1.8144 

3  24  57.8 

8 

10  17  12.55 

1.8127 

6  11  28.9 

11.968 

8 

11  43  47.75 

1.8158 

3  37  16.6 

9 

10  19    1.28 

1.8115 

5  59  30.2 

11.990 

9 

11  45  36.74 

1.8172 

3  49  32.8 

10 

10  20  49.93 

1.8103. 

5  47  30.1 

12.013 

10 

11  47  25.81 

1.8186 

4    1  49.3 

11 

10  22  38.51 

1.8092 

5  35  28.6 

12.035 

11 

11  49  14.97 

1.8200 

4  14    6.1 

12 

10  24  27.03 

1.8082 

5  23  25.9 

12.056 

12 

11  51    4.21 

1.8215 

4  26  20.1 

13 

10  26  15.49 

1.8073 

5  11  21.9 

12.077 

13 

11  52  53.55 

1.8233 

4  38  34.3 

14 

10  28    3.90 

1.8063 

4  59  16.7 

12.096 

14 

11  54  43.00 

1.8249 

4  60  47.7 

15 

10  29  52.25 

1.8054 

4  47  10.4 

12.115 

15 

11  56  32.54 

1.8266 

5    3    0.2 

16 

10  31  40.55 

1.8046 

4  35    2.9 

12.134 

16 

11  58  22.18 

1.8283 

6  15  11.7 

17 

10  33  28.80 

1.8038 

4  22  54.3 

12.152 

17 

12    0  11.94 

1.8302 

6  27  22.3 

18 

10  35  17.01 

1.8031 

4  10  44.7 

12.169 

18 

12    2    1.80 

1.8320 

6  39  31.8 

19 

10  37    5.17 

1.8024 

3  58  34.0 

12.185 

19 

12    3  51.78 

1.8339 

6  61  40.2 

20 

10  38  53.30 

1.8019 

3  46  22.5 

12.200 

20 

12    5  41.87 

1.8358 

6    3  47.6 

21 

10  40  41.40 

1.8013 

3  34  10.0 

12.216 

21 

12    7  32.08 

1.8379 

6  15  63.7 

22 

10  42  29.46 

1.8008 

3  21  56.6 

12.230 

22 

12    9  22.42 

1.8400 

6  27  58.6 

23 

10  44  17.50 
SEF 

1.8003 

rEMBE 

+3    9  42.4 

:r  15. 

-12.243 

23 

12  11  12.88 
SEPT 

1.8421 

EMBE] 

-  6  40    2.3 
a  17. 

0 

10  46    5.50 

1.7999 

+2  57  27.4 

-12.256 

0 

12  13    3.47 

1.8443 

-  6  52    4.6 

1 

10  47  53.49 

1.7996 

2  45  11.7 

12.268 

1 

12  14  54.20 

1.8466 

7    4    5.6 

2 

10  49  41.45 

1.7993 

2  32  55.3 

12.279 

2 

12  16  45.06 

1.8488 

7  16    5.2 

3 

10  51  29.40 

1.7991 

2  20  38.2 

12.291 

3 

12  18  36.06 

1.8512 

7  28    3.3 

4 

10  53  17.34 

1.7989 

2    8  20.4 

12.301 

4 

12  20  27.20 

1.8535 

7  39  59.9 

5 

10  55    5.27 

1.7988 

1  56    2.1 

12.309 

5 

12  22  18.48 

1.8560 

7  51  55.0 

6 

10  56  53.20 

1.7988 

1  43  43.3 

12.318 

6 

12  24    9.92 

1.8585 

8    3  48.5 

7 

10  58  41.12 

1.7988 

1  31  24.0 

12.326 

7 

12  26    1.50 

1.8610 

8  15  40.3 

8 

11    0  29.05 

1.7988 

1  19    4.2 

12.333 

8 

12  27  53.24 

1.8637 

8  27  30.5 

9 

11    2  16.97 

1.7988 

1     6  44.0 

ia»340 

9 

12  29  45.14 

1.8663 

8  39  18.9 

10 

11    4    4.91 

1.7990 

0  54  23.4 

12.346 

10 

12  31  37.20 

1.8680 

8  51    5.5 

11 

11    5  52.85 

1.7992 

0  42    2.5 

12.350 

11 

12  33  29.41 

1.8717 

9    2  50.2 

12 

11    7  40.81 

1.7994 

0  29  41.4 

12.354 

12 

12  35  21.80 

1.8746 

9  14  33.1 

13 

11    9  28.78 

1.7998 

0  17  20.0 

12.358 

13 

12  37  14.36 

1.8774 

9  26  14.1 

14 

11  11  16.78 

1.8002 

+0    4  58.4 

12.362 

14 

12  39    7.09 

1.8803 

9  37  63.1 

15 

11  13    4.80 

1.8005 

-0    7  23.4 

12.364 

15 

12  40  59.99 

1.8833 

9  49  30.0 

16 

11  14  52.84 

1.8009 

0  19  45.3 

12.366 

16 

12  42  53.08 

1.8863 

10    1    4.9 

17 

11  16  40.91 

1.8015 

0  32    7.3 

12.367 

17 

12  44  46.34 

1.8893 

10  12  37.6 

18 

11  18  29.02 

1.8021 

0  44  29.3 

12.366 

18 

12  46  39.79 

1.8924 

10  24    8.2 

19 

11  20  17.16 

1.8027 

0  56  51.2 

12.365 

19 

12  48  33.43 

1.8856 

10  35  36.6 

20 

11  22    5.34 

1.8034 

1    9  13.1 

12.364 

20 

12  50  27.26 

1.8988 

10  47    2.6 

21 

11  23  53.57 

1.8042 

1  21  34.9 

12.363 

21 

12  52  21.29 

1.9021 

10  68  26.3 

22 

11  25  41.84 

1.8049 

1  33  56.6 

12.359 

22 

12  54  15.61 

1.0053 

11    9  47.6 

23 

11  27  30.16 

1.8057 

1  46  18.0 

12.356 

23 

12  56    9.92 

1.9086 

11  21    6.6 

24 

11  29  18.52 

1.8066 

-1  58  39.3 

-12.353 

24 

12  58    4.64 

1.0121 

-U  32  22.8 
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MOON,  1917. 


GREENWICH  MEAN  TIME. 


Hour. 

Right 
Ascension. 

Var. 

DecUnstksL 

Var. 
£ia. 

Hour. 

BJ^gbt 

V«r. 

»-— 

OCTOBER  8. 

OCTOBER  10. 

h   m      s 

s 

•     f     ff 

11 

h   m      8 

8 

•      t      It 

0 

7  30    8.33 

2.1018 

+20  27    6.4 

-  7.166 

0 

9    5  48.49 

1.8066 

+13  16  42J 

1 

7  32  14.29 

2.0909 

20'19  53.8 

7.253 

1 

9    7  42.31 

1.8B64 

13    6  13.4 

2 

7  34  19.96 

2.0B20 

20  12  36.0 

7.341 

2 

9    9  35.94 

ijaza 

12  55  41.7 

3 

7  36  25.33 

2.0670 

20    5  12.9 

7.428 

3 

9  11  29.38 

1.88B1 

12  45    7.0 

4 

7  38  30.40 

2.0R22 

19  57  44.7 

7.513 

4 

9  13  22.63 

1.8860 

12  34  29.5 

5 

7  40  35.19 

2.0773 

19  50  11.4 

7.598 

5 

9  15  15.70 

ijvni 

12  23  49.) 

6 

7  42  39.67 

2.0723 

19  42  33.0 

7.683 

6 

9  17    8.60 

1.8802 

12  13    6.1 

7 

7  44  43.87 

2.0676 

19  34  49.5 

7.765 

7 

9  19    1.32 

1.877S 

12    2  20.S 

8 

7  46  47.78 

2.0627 

19  27     1.2 

7.847 

8 

9  20  53.87 

1.8744 

11  51  Sli 

9 

7  48  51.39 

2.0678 

19  19    7.9 

7.928 

9 

9  22  46.25 

1.8716 

11  40  40.« 

10 

7  50  54.72 

2.0632 

19  11    9.8 

8.008 

10 

9  24  38.46 

1.8688 

11  29  46.S 

11 

7  52  57.77 

2.0484 

19    3    6.9 

8.088 

11 

9  26  30.51 

1.8868 

11  18  50.fi 

12 

7  55    0.53 

2.0437 

18  54  59.2 

8.167 

12 

9  28  22.40 

1.8635 

11    7  51.1 

13 

7  57    3.01 

2.0390 

18  46  46.9 

8.245 

13 

9  80  14.13 

1.8609 

10  56  50.4 

14 

7  59    5.21 

2.0343 

18  38  29.8 

8.323 

14 

9  32    5.71 

1.8684 

10  45  46.? 

15 

8    1    7.13 

2.0297 

18  30    8.2 

8.398 

15 

9  33  57.14 

1.8660 

10  34  40.( 

16 

8    3    8.77 

2.0250 

18  21  42.1 

8.473 

16 

9  35  48.43 

1.8586 

10  23  32.] 

17 

8    5  10.13 

2.0205 

18  13  11.5 

8.548 

17 

9  37  39.57 

1.8512 

10  12  21.5 

18 

8    7  11.23 

2.0160 

18    4  36.4 

8.622 

18 

9  39  30.57 

1.8489 

10    1    %X 

19 

8    9  12.05 

2.0115 

17  55  56.9 

8.603 

19 

9  41  21.44 

1.8467 

9  49  63.( 

20 

8  11  12.61 

2.0071 

17  47  13.2 

8.765 

20 

9  43  12.17 

1.8444 

9  38  35.< 

21 

8  13  12.90 

2.0026 

17  38  25.1 

8.838 

21 

9  45    2.77 

1.8423 

9  27  15.^ 

22 

8  15  12.92 

1.9982 

17  29  32.7 

8.908 

22 

9  46  53.25 

1.8403 

9  15  54.1 

23 

8  17  12.68 
OC 

1.9938 

^TOBE] 

+17  20  36.2 
R  9. 

-  8.976 

23 

9  48  43.60 
OCI 

1.8382 

X)BER 

+  9    4  30.1 
11. 

0 

8  19  12.18 

1.9895 

+17  11  35.6 

-9.044 

0 

9  50  33.83 

1.8363 

+  8  53    4.' 

1 

8  21  11.42 

1.9853 

17    2  30.9 

9.113 

1 

9  52  23.95 

1.8343 

8  41  36.( 

2 

8  23  10.41 

1.9810 

16  53  22.1 

9.180 

2 

9  54  13.95 

1.8324 

8  30    6.i 

3 

8  25    9.14 

1.9768 

16  44    9.3 

9.246 

3 

9  56    3.84 

1.8306 

8  18  35.; 

4 

8  27    7.62 

1.9726 

16  34  52.6 

9.311 

4 

9  57  53.62 

1.8288 

8    7    1.1 

5 

8  29    5.85 

1.9685 

16  25  32.0 

9.376 

5 

9  59  43.30 

1.8272 

7  55  26. 

6 

8  31    3.84 

1.9644 

16  16    7.5 

9.439 

6 

10    1  32.88 

1.8256 

7  43  49.1 

7 

8  33    1.58 

1.9603 

16    6  39.3 

9.502 

7 

10    3  22.37 

1.8240 

7  32  10.1 

8 

8  34  59.08 

1.9564 

15  57     7.3 

9.565 

8 

10    5  11.76 

1.8224 

7  20  29. 

9 

8  36  50.35 

1.9524 

15  47  31.5 

9.626 

9 

10    7    1.06 

1.8210 

7    8  47. 

10 

8  38  53.37 

1.9485 

15  37  52.2 

9.686 

10 

10    8  50.28 

1.8196 

6  57    3. 

11 

8  40  50.17 

1.9447 

15  28    9.2 

9.747 

11 

10  10  39.41 

1.8182 

6  45  17. 

12 

8  42  46.73 

1.9408 

15  18  22.6 

9.806 

12 

10  12  28.46 

1.8169 

6  33  30. 

13 

8  44  43.06 

1.9370 

15    8  32.5 

9.863 

13 

10  14  17.44 

1.8157 

6  21  41. 

14 

8  46  39.17 

1.9333 

14  58  39.0 

9.921 

14 

10  16    6.34 

1.8145 

6    9  51. 

15 

8  48  35.06 

1.9297 

14  48  42.0 

9.978 

15 

10  17  55.18 

1.8133 

5  58    0. 

16 

8  50  30.73 

1.9260 

14  38  41.6 

10.034 

16 

10  19  43.94 

1.S123 

5  46    7. 

17 

8  52  26.18 

1.9223 

14  28  37.9 

10.089 

17 

10  21  32.65 

1.8113 

5  34  13.; 

18 

8  54  21.41 

1.9188 

14  18  30.9 

10.143 

18 

10  23  21.30 

1.8103 

5  22  17.( 

19 

8  56  16.44 

1.9153 

14    8  20.7 

10.198 

19 

10  25    9.89 

1.8094 

5  10  20. 

20 

8  58  11.25 

1.9119 

13  58    7.2 

10.251 

20 

10  26  58.43 

1.8085 

4  58  22. 

21 

9    0    5.87 

1.9085 

13  47  50.6 

10.303 

21 

10  28  46.91 

1.8078 

4  46  23. 

22 

9    2    0.27 

1.9051 

13  37  30.8 

10.355 

22 

10  30  35.36 

1.8071 

4  34  22.{ 

23 

9    3  54.48 

1.9018 

13  27    8.0 

10.405 

23 

10  32  23.76 

1.8063 

4  22  21.; 

24 

9    5  48.49  , 

1.8980 

+13  16  42.2 

-10.465 

24 

\  10  V^  YLXL 
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Bight 


Var. 


DecUnfttloD. 


Var. 


OCTOBER  12. 


h   m      I  8 

10  34  12.12  1.8058 

10  36    0.45  1.8058 

10  37  48.75  1.8047 

10  39  37.01  1.8043 

10  41  25.26  1.8030 

10  43  13.48  1.8035 

10  45    1.68  1.8033 

10  46  49.87  1.8031 

10  48  38.05  1.8029 

10  50  26.22  1.8028 

10  52  14.39  1.8028 

10  54    2.56  1.8028 

10  55  50.73  1.8009 

10  57  38.91  1.8030 

10  59  27.09  1.8032 

11  1  15.29  1.8035 
11  3  3.51  1.8038 
11    4  51.75  1.8042 

11     6  40.01  1.8045 

11    8  28.29  1.8050 

11  10  16.61  1.8055 

11  12    4.96  1.8002 

11  13  53.35  1.8008 

11  15  41.78  1.8075 

OCTOBER 

11  17  30.25  1.8083 

11  19  18.77  1.8091 

11  21    7.34  1.8100 

11  22  55.97  1.8100 

11  24  44.65  1.8118 

11  26  33.39  1.8120 

11  28  22.20  1.8141 

11  30  11.08  1.8153 

11  32    0.03  1.8164 

11  33  49.05  1.8177 

11  35  38.15  1.8100 

11  37  27.33  1.8204 

11  39  16.60  1.8210 

11  41    5.96  1.8238 

11  42  55.40  1.8248 

11  44  44.94  1.8266 

11  46  34.58  1.8283 

11  48  24.33  1.8290 

11  50  14.17  1.8817 

11  52    4.13  1.8335 

11  53  54.19  1.8854 

11  55  44.38  1.8378 

11  57  34.67  1.8808 

11  59  25.10  1.8414  . 

22    2  15.64  I  iJmi  I 

Sffsffs'^—ipir — 7 


+4  10  18.7 
3  58  15.0 
3  46  10.3 
3  34  4.7 
3  21  58.1 
3  9  50.6 
2  57  42.3 
2  45  33.2 
2  33  23.3 
2  21  12.7 
2  9  1.4 
1  56  49.4 
1  44  36.9 
1  32  23.8 
1  20  10.2 
1  7  56.0 
0  55  41.5 
0  43  26.5 
0  31  11.2 
0  18  55.5 

+0    6  39.6 

-0  5  36.6 
0  17  52.9 

-0  30    9.5 

13. 

-0  42  26.1 

0  54  42.8 

1  6  59.5 
1  19  16.2 
1  31  32.9 
1  43  49.4 

1  56    5.9 

2  8  22.1 
2  20  38.2 
2  32  53.9 
2  45    9.4 

2  57  24.5 

3  9  39.2 
3  21  53.5 
3  34  7.2 
3  46  20.5 

3  58  33.2 

4  10  45.2 
4  22  56.6 
4  35  7.3 
4  47  17.3 

4  59  26.4 

5  11  34.7 
5  23  42.1 

-6  35  48.6 


9t 

12.063 
12.070 
12.086 
12.103 
12.118 
12.132 
12.145 
12.158 
12.171 
12.183 
12.194 
12.204 
12.213 
12.223 
12.232 
12.239 
12.246 
12.253 
12.258 
12.263 
12.268 
12.271 
12.274 
-12.277 

-12.278 
12.278 
12.278 
12.278 
12.277 
12.275 
12.273 
12.260 
12.265 
12.250 
12.255 
12.248 
12.242 
12.233 
12.225 
12.217 
12.206 
12.195 
12.184 
12.173 
12.159 
12.145 
12.131 
.  Vi,nt 
1-12.100 


Hour. 


Right 
Asowwton. 


Var. 


Declinatkn. 


Var. 


OCTOBER  14. 


/ 


h   m      8 

8 

•      f      ft 

tf 

0 

12    1  15.64 

1.8434 

-  5  35  48.6 

-12.100 

1 

12    3    6.31 

1.8457 

5  47  54.1 

12.083 

2 

12    4  57.12 

1.8479 

5  59  58.6 

12.065 

3 

12    6  48.06 

1.8501 

6  12    1.9 

12.047 

4 

12    8  39.13 

1.8524 

6  24    4.2 

12.028 

5 

12  10  30.35 

1.8548 

6  36    5.3 

12.008 

6 

12  12  21.71 

1.8573 

6  48    5.2 

11.987 

7 

12  14  13.22 

1.8598 

7    0    3.7 

11.965 

8 

12  16    4.88 

1.8623 

7  12    1.0 

11.943 

9 

12  17  66.69 

1.8648 

7  23  56.9 

11.920 

10 

12  19  48.66 

1.8675 

7  35  51.4 

11.896 

11 

12  21  40.79 

1.8702 

7  47  44.4 

11.871 

12 

12  23  33.08 

1.8729 

7  59  35.9 

11.845 

13 

12  25  25.54 

1.8758 

8  11  25.8 

11.819 

14 

12  27  18.17 

1.8786 

8  23  14.2 

11.792 

15 

12  29  10.97 

1.8814 

8  35    0.8 

11.763 

16 

12  31    3.94 

1.8843 

8  46  45.8 

11.735 

17 

12  32  57.09 

1.8874 

8  58  29.0 

11.704 

18 

12  34  50.43 

1.89(M 

9  10  10.3 

U.673 

19 

12  36  43.94 

1.8035 

9  21  49.8 

11.643 

20 

12  38  37.65 

1.8968 

9  33  27.4 

11.610 

21 

12  40  31.55 

1.8098 

9  45    3.0 

11.577 

22 

12  42  25.63 

1.9031 

9  56  36.6 

11.543 

23 

12  44  19.92 
OCT 

1.9064 

OBER 

-10    8    8.1 
15. 

-11.508 

0 

12  46  14.40 

1.9098 

-10  19  37.5 

-11.472 

1 

12  48    9.09 

1.9132 

10  31    4.7 

11.435 

2 

12  50    3.98 

1.0165 

10  42  29.7 

11.398 

3 

12  51  59.07 

1.9200 

10  53  52.4 

11.359 

4 

12  53  54.38 

1.9236 

11    5  12.8 

11.319 

5 

12  55  49.90 

1.9271 

11  16  30.7 

11.278 

6 

12  57  45.63 

1.9307 

11  27  46.2 

11.238 

7 

12  59  41.58 

1.0344 

11  38  59.2 

11.196 

8 

13    1  37.76 

1.0381 

11  60    9.7 

11.153 

9 

13    3  34.15 

1.9418 

12    1  17.5 

11.108 

10 

13    5  30.78 

1.9457 

12  12  22.7 

11.063 

11 

13    7  27.63 

1.9494 

12  23  25.1 

11.017 

12 

13    9  24.71 

1.9533 

12  34  24.7 

10.970 

13 

13  11  22.02 

1.9572 

12  45  21.5 

10.923 

14 

13  13  19.57 

1.9612 

12  56  15.4 

10.874 

15 

13  15  17.36 

1.9653 

13    7    6.4 

10.824 

16 

13  17  15.40 

1.9693 

13  17  64.3 

10.773 

17 

13  19  13.67 

1.9733 

13  28  39.2 

10.r23 

18 

13  21  12.19 

1.9774 

13  39  21.0 

10.670 

19 

13  23  10.96 

1.9815 

13  49  69.6 

10.617 

20 

13  25    9.97 

1.9858 

14    0  35.0 

10.562 

21 

13  27    9.25 

1.9900 

14  11    7.0 

10.506 

22 

13  29    8.77 

1.9942 

14  21  35.7 

10.450 

23 

13  31    8.55 

^l.«W& 

\V^»Jft 

24 

13  33    8.59 

!>V\^.'5av 

98  MOON,  1917. 

MEAN  TIME. 


MOON,  1917.  99 

MEAN  TIME. 


100  MOON,  1917. 

MEAN  TIME. 


HOON,  1917.  101 

MEAN  TIME. 


102  MOON,  1917. 

MEAN  TIME. 
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MEAN  TIME. 
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MOON,  1917. 


GREENWICH  MEAN  TIME. 


Uigbt 
Ascenskn. 

Var. 

Declination. 

Var. 

RJgjt 

SSL 

Dadkiatlm. 

NOVEMBER  9. 

NOVBMBER  11. 

b   m      s 

s 

•      /      // 

// 

h  m      8 

8 

•     #     /# 

0 

11    3  50.24 

l.«83 

+0  38  52.8 

-12.149 

0 

12  31  54.09 

1.80O8 

-  8  68  27.0 

1 

11    5  38.39 

1.8027 

0  26  43.7 

12.154 

1 

12  33  47.63 

IJMO 

9  10    4.3 

2 

11    7  26.56 

1.8031 

0  14  34.3 

12.158 

2 

12  36  41.37 

1J974 

9  2139.7 

3 

11    9  14.76 

1.8036 

+0    2  24.7 

12.163 

3 

12  37  36.32 

1.9006 

9  83  13.4 

4 

11  11    2.99 

1.8043 

-0    9  45.2 

12.166 

4 

12  39  29.47 

1.90a 

9  44  46  J 

5 

11  12  51.26 

1.8048 

0  21  55.2 

12.168 

5 

12  41  23.84 

Looro 

9  66  16.1 

6 

11  14  39.56 

1.8054 

0  34    5.4 

12.171 

6 

12  43  18.42 

1.9114 

10    7  43.0 

7 

11  16  27.91 

1.8063 

0  46  15.7 

12.172 

7 

12  46  13.21 

1.9160 

10  19    8.9 

8 

11  18  16.31 

1.8071 

0  58  26.0 

12.173 

8 

12  47    8.22 

1.9188 

10  30  32  J 

9 

11  20    4.76 

1.8079 

1  10  36.4 

12.173 

9 

12  49    3.46 

1.9936 

10  41  64.5 

10 

11  21  53.26 

1.8088 

1  22  46.8 

12.173 

10 

12  50  68.92 

1.9961 

10  68  14.0 

11 

11  23  41.82 

1.8000 

1  34  67.1 

12.171 

11 

12  52  64.62 

1.9803 

11    4  31.8 

12 

11  25  30.45 

1.8110 

1  47    7.3 

12.169 

12 

12  64  60.64 

1.9S40 

11  16  46.8 

13 

11  27  19.14 

1.8121 

1  69  17.4 

12.167 

13 

12  66  46.70 

1.9S80 

11  26  60.0 

14 

11  29    7.90 

1.8133 

2  11  27.3 

12.163 

14 

12  68  43.10 

1.9430 

1188    9.8 

15 

11  30  56.74 

1.8140 

2  23  37.0 

12.160 

16 

13    0  39.74 

1.9460 

11  49  17.1 

16 

11  32  45.65 

1.8150 

2  35  46.6 

'  12.155 

16 

13    2  36.62 

1.9603 

12    0  22.4 

17 

11  34  34.65 

1.8173 

2  47  55.6 

12.150 

17 

13    4  33.76 

1.9643 

12  11  25.1 

18 

11  36  23.73 

1.8187 

3    0    4.6 

12.145 

18 

13    6  31.14 

1.9685 

12  22  25.2 

19 

11  38  12.89 

1.8202 

3  12  13.0 

12.138 

19 

13    8  28.78 

1.9038 

12  33  22.{ 

20 

11  40    2.15 

1.8218 

3  24  21.0 

12.131 

20 

13  10  26.67 

1.9070 

12  44  17.( 

21 

11  41  51.51 

1.8235 

3  36  28.7 

12.123 

21 

13  12  24.82 

1.9714 

12  66    9.{ 

22 

11  43  40.97 

1.8252 

3  48  35.8 

12.114 

22 

13  14  23.24 

1.9758 

13    6  68.< 

23 

11  45  30.53 

noa; 

1.8269 

^EMBE 

-4    0  42.4 
R  10. 

-12.105 

23 

13  16  21.92 
NOV] 

1.9803 

-13  16  44.1 
t  12. 

0 

11  47  20.20 

1.8288 

-4  12  48.4 

-12.005 

0 

13  18  20.86 

1.9846 

-13  27  28.< 

1 

11  49    9.98 

1.8307 

4  24  53.8 

12.085 

1 

13  20  20.07 

1.9893 

13  38    8.1 

2 

11  50  59.88 

1.8326 

4  36  58.6 

12.073 

2 

13  22  19.56 

1.9038 

13  48  46.: 

3 

11  52  49.89 

1.8346 

4  49    2.6 

12.061 

3 

13  24  19.32 

1.998S 

13  69  19.! 

4 

11  54  40.03 

1.8368 

5    1    5.9 

12.048 

4 

13  26  19.36 

3.0039 

14    9  60.: 

5 

11  56  30.30 

1.8388 

5  13    8.4 

12.035 

6 

13  28  19.67 

3.0076 

14  20  17.( 

6 

11  58  20.69 

1.8410 

5  25  10.1 

12.021 

6 

13  30  20.27 

2.0124 

14  30  41.1 

7 

12    0  11.22 

1.8433 

5  37  10.9 

12.006 

7 

13  32  21.16 

3.0172 

14  41    2.( 

8 

12    2    1.88 

1.8456 

6  49  10.8 

11.990 

8 

13  34  22.33 

3.0319 

14  61  20.< 

9 

12    3  52.69 

1.8479 

6    1    9.7 

11.973 

9 

13  36  23.79 

3.0267 

16    1  33.1 

10 

12    5  43.63 

1.8503 

6  13    7.6 

11.957 

10 

13  38  25.53 

3.0315 

15  11  44.: 

11 

12    7  34.73 

1.8529 

6  25    4.5 

11.938 

11 

13  40  27.57 

3.0965 

15  21  50.: 

12 

12    9  25.98 

1.8555 

6  37    0.2 

11.919 

12 

13  42  29.91 

3.0414 

15  31  53.: 

13 

12  11  17.39 

1.8581 

6  48  54.8 

11.901 

13 

13  44  32.54 

2.0464 

16  41  52.! 

14 

12  13    8.95 

1.8607 

7    0  48.3 

11.881 

14 

13  46  35.48 

2.0514 

16  51  48.: 

15 

12  15    0.67 

1.8635 

7  12  40.5 

11.859 

15 

13  48  38.71 

2.0564 

16    1  39.J 

16 

12  16  52.57 

1.8663 

7  24  31.4 

11.838 

16 

13  50  42.25 

3.0615 

16  11  27.5 

17 

12  18  44.63 

1.8691 

7  36  21.0 

11.816 

17 

13  52  46.09 

3.0665 

16  21  10.{ 

18 

12  20  36.86 

1.8720 

7  48    9.3 

11.793 

18 

13  54  50.23 

3.0717 

16  30  60.: 

19 

12  22  29.27 

1.8750 

7  59  56.1 

11.768 

19 

13  56  54.69 

2.0768 

16  40  26.< 

20 

12  24  21.86 

1.8780 

8  11  41.4 

11.743 

20 

13  58  59.45 

2.0819 

16  49  66.: 

21 

12  26  14.G3 

1.8811 

8  23  25.2 

11.717 

21 

14    1    4.52 

2.0871 

16  69  23.i 

22 

12  28    7.59 

1.8843 

8  35    7.4 

11.601 

22 

14    3    9.90 

2.0928 

17    8  46.< 

23 

12  30    0.74 

1.8875 

8  46  48.1 

11.663 

23 

14    6  15.60 

3.0976 

17  18    4.J 

24 

12  31  54.09 

1.8908 

-^  68  27.0 

-11.635 

24 

U    1  1\A\ 

\  l.VQQ» 
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MOOX,  1917. 


GREENYTICH  MEAN  TIME. 


Hour. 

Right 
AaoensiGn. 

VT. 

DecUnatkn. 

Var. 

Hoar. 

RJgjt 

V«r. 

DeoUiiitta 

NOVEMBER  17. 

NOVEMBER  19. 

h    m      8 

8 

•      /      // 

f/ 

h   m      8 

8 

•      / 

0 

17  50  22.99 

2.4619 

-23  48    8.0 

+2.482 

0 

19  46  20.47 

3.S548 

-19    7  16 

1 

17  52  50.10 

2.4618 

23  45  34.7 

2.628 

1 

19  48  41.63 

S.S511 

18  58  13 

2 

17  55  17.20 

2.4615 

23  42  52.6 

2.775 

2 

19  51    2.60 

1.147S 

18  49    4 

3 

17  57  44.28 

2.4610 

23  40    1.7 

2.922 

3 

19  53  23.36 

3J444 

18  89  49 

4 

18    0  11.32 

2.4506 

23  37    2.0 

3.068 

4 

19  55  43.93 

S.M12 

18  30  2« 

5 

18    2  38.34 

2.4500 

23  33  53.5 

8.214 

5 

19  58    4.30 

S.8878 

18  2D  57 

6 

18    5    5.32 

2.4403 

23  30  36.3 

3.359 

6 

20    0  24.46 

2.3S44 

18  1122 

7 

18    7  32.25 

2.4485 

23  27  10.4 

3.506 

7 

20    2  44.43 

2.SS11 

18    1S9 

8 

18    9  59.14 

2.4477 

23  23  35.7 

3.651 

8 

20    5    4.19 

S.»77 

17  5160 

9 

18  12  25.97 

2.4467 

23  19  52.3 

3.796 

9 

20    7  23.75 

2.SMS 

17  4155 

10 

18  14  52.74 

2.4456 

23  16    0.2 

3.940 

10 

20    9  43.11 

).»10 

17  8154 

11 

18  17  19.44 

2.4444 

23  11  59.5 

4.084 

11 

20  12    2.27 

2.S176 

17  21  4« 

12 

18  19  46.07 

2.4433 

23    7  50.1 

4.228 

12 

20  14  21.22 

2.3142 

17  11  31 

13 

18  22  12.63 

2.4419 

23    3  32.1 

4.372 

13 

20  16  39.97 

2.S106 

17    1  11 

14 

18  24  39.10 

2.4405 

22  59    5.5 

4.515 

14 
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15 
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15 
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16 
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16 

20  23  35.01 
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17 
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17 
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18 
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22  39  53.7 
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18 
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19 
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19 
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2.2906 
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20 
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22  29  27.1 
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20 
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2.2874 
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21 

18  41  41.73 

2.4285 

22  24    1.1 

5.502 

21 
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2.2841 
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22 

18  44    7.38 

2.4264 

22  18  26.9 

5.639 

22 
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23 
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23 
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2.2776 
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0 
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2.4222 

-22    6  53.6 
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0 

20  41  52.98 

2.2743 
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1 

18  51  23.56 

2.4199 

22    0  54.6 

6.052 

1 

20  44    9.34 

2.2712 

14  49  ^ 

2 

18  53  48.69 

2.4177 

21  54  47.4 

6.188 

2 

20  46  25.52 

2.2680 

14  37  5- 

3 

18  56  13.68 

2.4153 

21  48  32.1 

6.323 

3 

20  48  41.50 

2.2648 

14  26  1- 

4 

18  58  38.53 

2.4129 

21  42    8.6 

6.458 

4 

20  50  57.29 

2.2617 

14  14  21 

5 

19    1    3.23 

2.4103 

21  35  37.1 

6.591 

5 

20  53  12.90 

2.2586 

14    2  4< 

6 

19    3  27.77 

2.4078 

21  28  57.7 

6.724 

6 

20  55  28.32 

2.2555 

13  50  4i 

7 

19    5  52.16 

2.4053 

21  22  10.2 

6.858 

7 

20  57  43.56 

2.2524 

13  38  4J 

8 

19    8  16.40 

2.4026 

21  15  14.8 

6.988 

8 

20  59  58.61 

2.2494 

13  26  4< 

9 

19  10  40.47 

2.3998 

21    8  11.6 

7.119 

9 

21    2  13.49 

2.2464 

13  14  3 

10 

19  13    4.38 

2.3972 

21    1    0.5 

7.249 

10 

21    4  28.18 

2.2434 

13    2  i: 

11 

19  15  28.13 

2.3943 

20  53  41.7 

7.378 

11 

21    6  42.70 

2.2406 

12  49  5) 

12 

19  17  51.70 

2.3914 

20  46  15.2 

7.506 

12 

21    8  57.05 

2.2878 

12  37  3i 

13 

19  20  15.10 

2.3886 

20  38  41.0 

7.633 

13 

21  11  11.23 

2.2348 

12  25    J 

14 

19  22  38.33 

2.3857 

20  30  59.2 

7.759 

14 

21  13  25.23 

2.2321 

12  12  3( 

15 

19  25    1.38 

2.3826 

20  23    9.9 

7.885 

15 

21  15  39.08 

2.2293 

11  59  5J 

16 

19  27  24.24 

2.3796 

20  15  13.0 

8.010 

16 

21  17  52.75 

•2.2206 

11  47  1! 

17 

19  29  46.93 

2.3766 

20    7    8.7 

8.133 

17 

21  20    6.27 

2.2239 

11  34  3- 

18 

19  32    9.43 

2.3735 

19  58  57.0 

8.256 

18 

21  22  19.62 

2.2213 

11  21  4( 

19 

19  34  31.75 

2.3703 

19  50  38.0 

8.378 

19 

21  24  32.83 

2.2188 

11    8  5: 

20 

19  36  53.87 

2.3672 

19  42  11.7 

8.498 

20 

21  26  45.87 

2.2162 

10  55  5( 

21 

19  39  15.81 

2.3641 

19  33  38.2 

8.618 

21 

21  28  58.77 

2.2138 

10  42  5< 

22 

19  41  37.56 

2.3608 

19  24  57.6 

8.737 

22 

21  31  11.52 

2.2113 

10  29  5: 

23 

19  43  59.11 

2.3576 

19  16    9.8 

8.R55 

23 

21  33  24.13 

2.2089 

10  16  4: 

24    \ 

W  46  20.47  1 

2.3543 

-19    7  16.0 
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24 
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1  39  19.1 
1  24  48.4 
1  10  17.0 
0  65  45.1 
0  41  12.7 
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0  12  6.9 
0  2  26.5 
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2.1708 
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2.1720 

35    8,72 

2.1783 

37  19.15 
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39  29.65 

2.I7B7 
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2.1771 
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2.1788 

46    1,66 

2.1S01 

48  12.51 

3.1817 
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2.1833 
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2.1851 

54  45.67 
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2.1887 
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2.1906 
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3  31.41 

2.194S 
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2.1966 
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2  42  24.4 
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3  40  17.3 
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[oon 

Mar. 
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21  10  28.8 

28    6  41.3 

6    2  13.8 

13  21  17.3 

20  18  7.3 

27  21  51.6 


APOGEE. 


PERIGEE. 


d      h 

9  20.4 

5  20.7 

5    2.9 

1  19.2 

29  14.2 

27    9.4 

24    3.1 


July 

August 

September 

October 

November 

December 


d 
21 
18 
14 
11 
8 
6 


h 

17.6 
0.5 
2.7 

12.5 
5.4 
2.3 


January 

February 

March 

April 

May 

June 

July 


d      b 

d       ta 

23    0.6 

August 

3    9.9 

r         20  13.3 

August 

31  19.9 

20  21.2 

September 

29    6.1 

17  15.2 

October 

27  10.8 

13    6.6 

November 

23  18.5 

8    8.2 

December 

18  10.2 

6    3.6 
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GREENWICH  MEAN  TIME. 


1I.T. 

LoQKltDde. 

Latitude. 

Semi- 
dtameter. 

Horiiootal 
Panlltx. 

Var. 

-VRe. 

Transit, 
Meridian  of  Oreenwich. 

Var. 
Iiour. 

1.    24.0 

320  44  29.8 

+2  42  57.9 

16  43.4 

61  16.68 

n 

-0.828 

d 
1.2 

Jan.   24      V 

h     m        m 
1  19.0     2.30 

24.5 

328  18  41.4 

3  17  21.3 

16  40.1 

61    4.41 

1.210 

1.7 

24 

L 

13  46.2 

2.23 

25.0 

335  49  29.8 

3  48    2.9 

16  35.5 

60  47.80 

1.548 

2.2 

25 

U 

2  12.6 

2.17 

25.5 

343  15  53.5 

4  14  32.7 

16  30.0 

60  27.48 

1.830 

2.7 

25 

L 

14  38.4 

2.12 

26.0 

350  37    0.2 

4  36  29.7 

16  23.6 

60   4.12 

2.052 

3.2 

26 

U 

3    3.6 

2.09 

26.5 

357  52    8.4 

+4  53  41.0 

16  16.7 

59  38.47 

-2.213 

3.7 

26 

L 

15  28.5 

2.0(i 

27.0 

5   0  48.5 

5    6    1.1 

16    9.2 

59  11.25 

2.314 

4.2 

27;   U 

3  53.2 

2.0-. 

27.5 

12    2  41.9 

5  13  31.7 

16    1.6 

58  43.14 

2.360 

4.7 

27  :  L 

16  17.8 

2.05 

28.0 

18  57  40.9 

5  16  19.7 

15  53.9 

58  14.80 

2.3o5 

5.2 

28      U 

4  42.4 

2.06 

28.5 

25  45  47.1 

5  14  36.6 

15  46.2 

57  46.80 

2.30f. 

5.7 

28      L 

17    7.2 

2.07 

29.0 

32  27  10.6 

+5    8  37.0 

15  38.8 

57  19.59 

-2.224 

6.2 

29  :  u 

5  32.1 

2.r)9 

29.5 

39    2    8.7 

4  58  37.0 

15  31.7 

56  53.54 

2.113 

6.7 

2J)      L 

17  57.3 

2.11 

30.0 

45  31    3.6 

4  44  57.8 

15  25.0 

56  28.98 

1.978 

7.2 

30  .   U 

6  22.8 

2.13 

30.5 

51  54  21.6 

4  27  56.1 

15  18.8 

56    6.14 

1.S28 

7.7 

30      L 

18  48.5 

2.15 

31.0 

58  12  32.0 

4    7  52.4 

15  13.1 

55  45.15 

l.«M)0 

8.2 

31      U 

7  14.4 

2.16 

31.5 

64  26    5.7 

+3  45    6.7 

15   7.9 

55  26.101-1.504 

8.7 

3L 

L 

19  40.3 

2.17 

h,     1.0 

70  35  34.2 

3  19  59.0 

15   3.2 

55    9.05 

1.338 

9.2 

Feb.    1 

U 

8    6.3 

2.16 

1.5 

76  41  29.3 

2  52  49.0 

14  59.1 

54  53.98 

1.172 

9.7 

1 

L 

20  32.2 

2.14 

2.0 

82  44  21.7 

2  23  56.3 

14  55.6 

54  40.89 

1.011 

10.2 

2 

U 

8  57.8 

2.12 

2.5 

88  44  41.4 

153  40.4 

14  52.5 

54  29.69 

0.857 

10.7 

2 

L 

21  2:^.1 

2.W 

3.0 

94  42  56.4 

+1  22  21.0 

14  49.9 

54  20.30 

-0.709 

11.2 

3 

U 

9  JS.O 

2.05 

3.5 

100  39  33.6 

0  50  17.5 

14  47.9 

54  12.64 

0.5fi8 

11.7 

3 

L 

22  12.3 

2.00 

4.0 

106  M  57.2 

+0  17  49.3 

14  46.2 

54    6.64 

0.435 

12.2 

4 

U 

10  36.1 

1.95 

4.5 

112  29  30.1 

-0  14  44.3 

14  45.0 

54    2.18 

0.309 

12.7 

4 

L 

22  50.2 

1.91 

5.0 

118  23  32.8 

0  47    3.9 

14  44.2 

53  59.19 

0.191 

13.2 

0 

U 

1121.8 

1.S6 

5.5 

124  17  24.4 

-1  18  50.2 

14  43.8 

53  57.57 

-0.079 

13.7 

5 

L 

23  43.8 

1.81 

6.0 

130  11  22.4 

1 49  44.3 

14  43.7 

53  57.28 

+0.030 

14.2 

6 

U 

12    5.4 

1.77 

6.5 

136    5  42.6 

2  19  27.5 

14  43.9 

53  58.27 

0.135 

14.7 

•    •     • 

7.0 

142   0  39.9 

2  47  41.7 

14  44.6 

54    0.51 

0.238 

15.2 

7 

L 

0  26.4 

1.74 

7.5 

147  56  28.4 

314    9.3 

14  45.5 

54    3.99 

0.342 

15.7 

7 

U 

12  47.2 

1.71 

8.0 

153  53  21.4 

-3  38  33.3 

14  46.8 

54    8.73 

40.448 

16.2 

8 

L 

1    7.6 

1.69 

8.5 

159  51  32.3 

4    0  37.8 

14  48.4 

54  14.74 

0.555 

16.7 

8 

U 

13  27.9 

1.69 

9.0 

165  51 14.5 

4  20    7.8 

14  50.4 

54  22.07 

0.667 

17.2 

9 

L 

148.1 

1.60 

9.5 

171  52  41.9 

4  36  49.3 

14  52.8 

54  30.78 

0.785 

17.7 

9 

U 

14    8.4 

1.70 

10.0 

177  56    9.1 

4  50  29.6 

14  55.6 

54  40.94 

0.908 

18.2 

10 

L 

2  28.9 

1.71 

10.5 

184    151.8 

-5   0  57.2 

14  58.8 

54  52.59 

-(-1.035 

18.7 

10 

U 

14  49.6 

1.74 

11.0 

19010    7.0 

5   8   2.0 

15    2.4 

55    5.81 

1.1A8 

19.2 

11 

L 

3  10.8 

1.78 

U.5 

196  21 13.0 

5  11  35.2 

15   6.4 

55  20.65 

1.305 

19.7 

11 

U 

15  32.5 

1.84 

12.0 

202  35  29.4 

5  11  29.5 

15 10.9 

55  37.14 

1.444 

20.2 

12 

L 

3  55.0 

1.90 

12.5 

208  53  17.0 

5   7  39.3 

15  15.8 

55  55.31 

1.583 

20.7 

12 

U 

16  18.2 

1.97 

13.0 

215  14  57.6 

-5   0   0.6 

15  21.2 

56  15.13 

+1.719 

21.2 

13 

L 

4  42.3 

2.05 

13.5 

221  40  53.9 

4  48  31.7 

15  27.1 

56  36.53 

1.847 

21.7 

13 

U 

17    7.4 

2.14 

14.0    228  1128.3 

4  33  12.6 

15  33.3 

56  59.40 

1.963 

22.2 

14 

L 

5:«.6 

2.23 

14.5    234  47    2.7 

4  14    6.1 

15  39.9 

57  23.57 

2.062 

22.7 

14 

U 

18   0.8 

2.31 

15.0    24127  57.7 

3  51 18.0 

15  46.8 

57  48.78 

2.137 

23.2 

15 

L 

6  29.1 

2.40 

15.5  1 248  14  31.4 

-3  24  57.6 

15  53.8 

58  14.73 

+2.183 

23.7 

15 

U 

18  58.3 

2.47 

16.0  1 

265   658.ll 

-2  5518.3, 

16   1.0 

58  41.02 

+2.191 

24.2 

\ft 

U 

\  T*a.*i 

\  ija 
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GREENWICH  MEAN  TIME. 


■Ltf.T. 

lovitade. 

Latitude. 

Semi- 
diameter. 

1    •    1     It 

•     f      ft 

/      »/ 

ir.    10.0  |l87 10  55.3 

~4  58  15.3 

15    2.3 

10.5(193  23  32.5 

5   2  31.4 

15    5.6 

11.0(19938  46.4 

5   311.7 

15   9.1 

U.5  (205  56  42.1 

5   011.4 

15  12.9 

12.0(21217  25.3 

4  53  28.0 

15  17.0 

12.5(218  41    3.4 

-4  43    1.4 

15  21.2 

13.0  (225   7  44.6 

4  28  53.9 

15  25.7 

13.5   23137  38.7 

4  11  11.0 

15  30.4 

14.0   23810  57.0 

3  50   0.4 

15  35.4 

14.5   244  47  52.3 

3  25  32.9 

15  40.5 

15.0 

251  28  37.8 

-2  58    2.4 

15  45.8 

15.5 

258  13  26.9 

2  27  46.0 

15  51.2 

16.0 

265   2  32.4 

155   4.2 

15  56.7 

16.5 

27156    5.4 

120  20.5 

16    2.2 

17.0 

278  54  14.0 

0  44    2.4 

16    7.6 

17.5 

285  57    2.1 

-0   6  40.7 

16  12.8 

18.0 

293   4  27.8 

+0  31  10.3 

16  17.6 

18,5 

300  16  22.3 

1    8  53.5 

16  22.0 

19.0 

307  32  28.4 

1  45  49.4 

16  25.9 

19.5 

314  52  20.0 

2  21  17.2 

16  29.0 

20.0 

32215  21.1 

+2  54  35.7 

16  31.2 

20.5 

329  40  46.1 

3  25    5.3 

16  32.6 

21.0 

337    7  41.0 

3  52    9.0 

16  32.8 

21.5 

344  35   4.9 

4  15  14.7 

16  32.0 

22.0 

352    151.7 

4  33  56.0 

16  30.1 

22.5 

359  26  53.6 

+4  47  54.0 

16  27.1 

23.0 

6  49    3.4 

4  56  57.5 

16  23.2 

23.5 

14    7  18.3 

5   1    3.0 

16  18.2 

24.0 

21  20  42.0 

5  015.1 

16  12.6 

24.5 

28  28  27.2 

4  54  45.0 

16    6.2 

25.0 

35  29  57.1 

+4  44  49.8 

15  59.4 

25.5 

42  24  46.3 

4  30  50.8 

15  52.3 

26.0 

49  12  40.9 

4  13  12.5 

15  45.0 

26.5 

55  53  38.1 

3  K  20.7 

15  37.7 

27.0 

62  27  45.1 

3  28  42.6 

15  30.6 

27.5 

68  55  18.1 

+3   2  44.5 

15  23.8 

28.0 

75  16  40.8 

2  34  52.3 

15  17.4 

28.5 

81  32  23.0 

2    5  30.5 

15  11.4 

29.0 

87  42  59.3 

136   2.3 

15   6.0 

29.5 

93  49    7.5 

1   3  49.5 

15    1.2 

30.0 

99  51  27.9 

+0  32  12.4 

14  57.1 

ao.5 

105  50  41.9 

+0  0  29.9 

14  53.6 

31.0 

111  47  31.5 

-0  30  59.8 

14  50.9 

31.5 

117  42  38.0 

1    159.5 

14  48.8 

1.0 

123  36  41.9 

13212.4 

14  47.5 

1.5 

129  90  22.1 

-2    122.6 

14  46.8 

2.0 

12^ 

152415.41 

-2  29  13.9 

14  46.7 

Harisontali 


55  5.49 
55  17.70 
55  30.76 
55  44.67 

55  59.43 

56  15.05 
56  31.53 

56  48.85 

57  6.97 
57  25.80 

57  45.25 

58  5.16 
58  25.32 

58  45.44 

59  5.20 

59  24.23 
59  42.09 

59  58.28 

60  12.32 
60  23.72 

60  32.03 
60  36.85 
60  37.88 
60  34.91 
60  27.91 

60  16.98 
60  2.32 
59  44.31 
59  23.42 
50  0.16 

58  35.15 
58  9.01 
57  42.33 
57  15.67 
56  49.59 

56  24.54 
56  0.92 
55  39.07 
55  19.26 
55  1.70 

54  46.55 
54  33.89 
54  23.78 
54  16.22 
54  11.18 

54  8.61 
54  8.39 


Var. 

Hmir. 

Age. 

tt 

d 

-M).082 

16.7 

1.053 

17.2 

1.124 

17.7 

1.105 

18.2 

1.266 

18.7 

-1-1.338 

19.2 

1.409 

19.7 

1.478 

20.2 

1.641 

20.7 

l.W>7 

21.2 

+1.643 

21.7 

1.673 

22.2 

1.682 

22.7 

1.667 

23.2 

1.622 

23.7 

•i-1.544 

24.2 

1.426 

24.7 

1.267 

25.2 

1.067 

25.7 

0.827 

26.2 

+0.653 

26.7 

-K).24« 

27.2 

-0.079 

27.7 

0.416 

28.2 

0.761 

28.7 

-1.070 

29.2 

1.867 

0.3 

1.628 

0.8 

l.ovo 

1.3 

2.020 

1.8 

-2.139 

2.3 

2.206 

2.8 

2.231 

3.3 

2.205 

3.8 

2.136 

4.3 

-2.083 

4.8 

1.809 

5.3 

1.730 

5.8 

1.560 

6.3 

1.365 

6.8 

-1.160 

7.3 

0.040 

7.8 

0.736 

8.3 

0.624 

8.8 

0.310 

9.3 

-0.114 

9.8 

•faOTtt 

10.3 

Traaslt. 
Meridian  of  (ireenwi^'h. 

Var. 
1^ 

1 

1 

h     m       ID 

Mar.  10 

L 

1  10.1  j    1.7^ 

10 

U 

13  31.7 

1.S2 

11 

L 

153.9 

1.S7 

11 

U 

14  16.7 

1.03 

12 

L 

2  40.3 

2.00 

12 

U 

15    4.7 

2.07 

13 

L 

3  30.1 

2.15 

13 

U 

15  56.4 

2.23 

14 

I. 

4  23.6 

2.30 

14 

U 

16  51.5 

2.36 

15 

L 

5  20.2     2.41 

15 

U 

17  49.5 

2.45 

16 

L 

6  19.0 

2.47 

16 

U 

18  48.7     2.47 

17 

L 

7  18.3      2.46 

17 

U 

19  47.6 

2.43 

18 

L 

8  16.4 

2.3s 

18 

u 

20  44.8 

2..33 

19 

L 

9  12.6 

2.29 

19 

u 

21  39.8 

2.25 

20 

L 

10    0.5 

2.21 

20 

U 

22  32.8 

2.18 

21 

L 

10  58.8 

2.16 

21 

U 

23  24.6 

2.14 

22 

L 

1150.4 

•     •    • 

2.14 

23 

U 

0  16.1 

2.15 

23 

L 

12  42.0 

2.16 

24 

U 

1    8.0 

2.1s 

24 

L 

13  34.4 

2.21 

25 

U 

2    1.0 

2.24 

25 

L 

14  27.9 

2.26 

26 

U 

2  55.0 

2.27 

26 

L 

15  22.3 

2.27 

27 

U 

3  49.6 

2.27 

27 

L 

16  16.7 

2.26 

28 

U 

4  43.7 

2.23 

28 

L 

17  10.3 

2.20 

29 

U 

5  36.3 

2.15 

29 

L 

18    1.8 

2.10 

30 

U 

6  26.7 

2.04 

30 

L 

18  50.8 

1.06 

31 

U 

714.3 

1.93 

31 

L 

19  37.2 

1.88 

Apr.    1 

U 

7  59.4 

1.83 

1 

L 

20  21.1 

1.70 

2 

i  u 

,   8  42.4 

,   l,W 
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123  3«  41.9 
1211  30  22.1 
135  2-1  15.4 
141  18  56.0 
14T  14  &5.0 
153  12  40.5 
15912  36.9 
16515  4.9 
17120  21.0 
177  28  38.1 
183  40  5.0 
180  M  47.0 
196  12  46.0 
202  34  0.6 
208  68  27.4 
215  20  1.0 
221  56  35.0 
22H30  2.8 
235  6  17.9 
14.7 


241  4 


248  26  49.3 
255  10  59.0 
2(it  57  43.3 
268  47  2,3 
275  3H  59.8 


310  31 


8.7 


317  47  1.9 
324  67  10.1 
332  9  12.8 
339  22  43.2 
346  37  7.9 
363  61  47.6 
1  5  6S.3 
8  18  52.6 
15  29  41,8 
22  37  37.8 
20  41  65.2 
3B  41  63.0 
43  36  56.8 
50  26  39.7 
57  10  42.9 
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25  i: 

3165' 

38  401 


72  31 
78  2«; 
84  501 
91  8 
97  21 
103  30 
100  36. 
115  38: 
121  38  : 
127  36 
133  32: 
139  27 . 
145  23 
151  18 : 
157  14 . 
163  12  . 
912. 
17615 
18121 
187  31 
193  45 


296  31 

303  45: 
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Truull. 

UirUlim  of  Orwnwicb. 

h    m 

June  9 

L 

3  50.0 

9 

U 

16  16.5 

10 

L 

4  42.2 

10 

U 

17   7.4 

II 

L 

5  32.2 

11 

V 

17  66.6 

12 

h 

6  20.9 

12 

V 

18  46.2 

13 

h 

7    9.6 

13 

u 

10  34.2 

14 

I. 

7  69.2 

14 

u 

20  24.6 

15 

]- 

8  60.4 

15 

u 

21  1«.7 

16 

I. 

9  43.4 

16 
17 

r 

22  10.4 
10  37.6 

17 

V 

23   4.8 

18 

L 

11  31.9 

18 

U 

23  68.7 

19 

L 

12  25.0 

a) 

U 

0  50.7 

20 

L 

13  15.7 

21 

U 

140.0 

21 

L 

14    3.6 

22 

U 

2  26.4 

22      L 

14  48.5 

23     U 

310.1 

23     L 

16  31.1 

24     V 

3  61.7 

24     L 

16  12,0 

25  ,  U 

4  32.2 

25     I. 

16  52.3 

20    r 

512.6 

2G  .   I, 

17  32.9 

27 :  u 

5  63.6 

27      I. 

18  14.9 

28     U 

6  36.8 

28  1  L 

18  59.4 

2S  1  U 

7  23.0 

2Q  :  L 

19  47.6 

:«  i  U 
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0.  M.  T. 

longitude. 

Latitude. 

.Semi- 
diameter. 

Horlsontal 
ParallAX. 

Var. 
'Hoar, 

Age. 

Tramit, 
McridiuiorOKenwic 

Aup.    16.0 

129  15  20.7 

-2  30  36.8 

14  46.1 

/          r/ 

54    6.27 

d 
28.4 

Aug.  16 

L 

li 
111 

16.5 

13511    7.8 

2  57  42.4 

14  44.8 

64    1.55 

a»8 

28.9 

16 

U 

234 

17.0 

141    6  24.7 

3  22  47.9 

14  43.9 

53  58.15 

0.227 

29.4 

•  •  • 

17.5 

147    125.4 

3  45  39.1 

14  43.4 

53  56.11 

0.115 

0.2 

17 

L 

12 

18.0 

152  56  23.4 

4    6    2.5 

14  43.2 

63  55.38 

-O.00i 

0.7 
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18.5 

158  51  31.8 

-4  23  45.9 

14  43.3 

53  56.02 
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1.2 

18 

L 
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19.0 

164  47    3.6 

4  38  38.7 

14  43.9 

53  58.10 

0.234 

1.7 

19 

U 

1 

19.5 

170  43  12.4 

4  50  31.5 

14  44.9 

54    1.66 
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2.2 

19 

L 
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20.0 

176  40  12.4 

4  59  16.3 

14  46.2 

54    6.75 

0.402 

2.7 

20 

U 

14 

20.5 

182  38  19.0 

5    4  46.7 

14  48.1 

54  13.48 
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3.2 

20 

L 
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21.0 

188  37  49.3 

-5    6  57.5 
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21 

U 

23 
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56  13.96 

1.8U3 

7.2 

24 

L 

171 

25.0 
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24.0 

24.5 
25.0 
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26.0 

26.5 
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29.0 
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1.0 
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2.38 
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2.14 
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\.T^ 
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2.27 
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23 

+  IW.i 

2.47 

6.50 

23 

t       1.0 

2.47 

6..'i0 

23 

-  I0».3 

2.47 

0.50 

23 

L'lT.S 

2.47 

0.50 

23 

3M.7 

2.47 

6.51 

-*«.7 

2.4S 

0.53 

0 

a.i2.» 

2.49 

6.55 

0 

T86.a 

2.49 

6.58 

0 

*M.I 

2.50 

G.fil 

0 

im.s 

2.52 

6.65 

0 

-VJ06.6 

tSA 

^^:». 

V 
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MERCT 
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GREENWICH  MEAN  TIME. 

Date. 

Ascenskm. 

Var.  per 
Hour. 

Apparent 
DecUnatkni. 

Var.  per 
Hour. 

Lomrithmof 

Distaiice 
from  Earth. 

Var.  per 
Hour. 

Brnni- 

dJam- 

eter. 

&- 

^wm. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

X0»99^ 

h    m      s 

s 

•       t         n 

n 

It 

i 

Apr.      1 

0  53    9.44 

+18.454 

+  4  54  49.1 

+141.59 

0.121  8842 

-1123.5 

2.52 

6.8^    M 

2 

1    0  33.46 

18.545 

5  51  32.5 

141.96 

0.118  9700 

1306.6 

2.54 

6.G9   / 

3 

1    7  59.43 

18.615 

6  48  19.6 

141.90 

0.115  6050 

1499.0 

2.56 

6.74  / 

4 

1  15  26.78 

18.659 

7  44  59.8 

141.87 

0.111  7679 

1700.0 

2.58 

6.80  f 

5 

1  22  54.82 

18.672 

8  41  21.5 

140.35 

0.107  4392 

19U8.4 

2.61 

6.87  f    • 

6 

1  30  22.76 

+18.660 

+  9  37  12.4 

+138.80 

0.102  6027 

-3122.9 

2.64 

6.951     ^ 

7 

1  37  49.68 

18.586 

10  32  19.7 

136.71 

0.097  2457 

2341.9 

2.67 

7.08 

€ 

8 

1  45  14.55 

18.479 

11  26  30.2 

134.07 

0.001  3598 

2563.3 

2.71 

7.U 

0 

9 

1  52  36.28 

18.324 

12  19  30.5 

130.87 

0.084  9417 

2786.0 

2.76 

7.24 

c 

10 

1  59  53.67 

18.117 

13  11    7.6 

127.14 

0.077  9935 

3004.6 

2.79 

7.8$ 

o 

11 

2    7    5.48 

+17.858 

+  14    1    8.9 

+122.89 

0.070  5228 

-3220.1 

2.84 

7.48 

o 

12 

2  14  10.45 

17.547 

14  49  22.7 

118.18 

0.062  5424 

3439.0 

2.89 

7.61 

0 

13 

2  21    7.30 

17.182 

15  35  38.2 

113.05 

0.054  0706 

3639.3 

2.95 

7.77 

J^ 

14 

2  27  54.78 

16.766 

16  19  46.0 

107.54 

0.045  1301 

3819.1 

3.01 

7.98 

0  ' 

15 

2  34  31.66 

16.299 

17    1  37.7 

101.72 

0.035  7480 

S997.3 

3.07 

8.10 

16 

2  40  56.76 

+15.785 

+17  41    6.6 

+  95.65 

0.025  9540 

-4162.1 

3.15 

8.29 

17 

2  47    8.97 

15.225 

18  18    7.3 

89.38 

0.015  7815 

4312.7 

3.23 

8.49 

18 

2  53    7.24 

14.624 

18  52  35.5 

82.95 

0.005  2649 

4448.6 

3.30 

8.69 

19 

2  58  50.60 

13.983 

19  24  28.3 

76.43 

9.994  4403 

4509.3 

3.38 

8.91 

20 

3    4  18.11 

13.304 

19  53  43.8 

69.85 

9.983  3448 

4674.3 

3.47 

9.14 

21 

3    9  28.92 

+12.592 

+20  20  21.0 

+  63.24 

9.972  0163 

-4763.6 

3.57 

9.39 

22 

3  14  22.26 

11.848 

20  44  19.5 

56.63 

9.960  4928 

4836.8 

3.66 

9.64 

23 

3  18  57.38 

11.074 

21    6  39.5 

50.04 

9.948  8128 

4893.8 

3.76 

9.90 

24 

3  23  13.60 

10.274 

21  24  21.7 

43.48 

9.937  0159 

4934.3 

3.86 

10.17 

25 

3  27  10.31 

9.448 

21  40  27.0 

36.97 

9.925  1414 

4958.3 

3.97 

10.46 

26 

3  30  46.94 

+  8.601 

+21  53  56.6 

+  30.51 

9.913  2301 

-4965.0 

4.06 

10.76 

27 

3  34    2.98 

7.733 

22    4  51.9 

24.11 

9.901  3236 

4954.1 

4.19 

11.04 

28 

3  36  57.99 

6.849 

22  13  14.3 

17.76 

9.889  4651 

4925.0 

4.31 

11.36 

29 

3  39  31.61 

5.951 

22  19    5.1 

11.49 

9.877  6990 

4876.8 

4.42 

11.66 

30 

3  41  43.55 

5.043 

22  22  26.1 

+    5.27 

9.866  0723 

4806.8 

4.54 

11.98 

May      1 

3  43  33.64 

+  4.131 

+22  23  18.7 

-    0.89 

9.854  6334 

-4720.0 

4.67 

12.30 

2 

3  45    1.82 

3.218 

22  21  44.8 

6.93 

9.843  4337 

4609.5 

4.79 

12.62 

3 

3  46    8.14 

2.311 

22  17  46.7 

12.90 

9.832  5260 

4476.4 

4.91 

12.94 

4 

3  46  52.83 

1.416 

22  11  26.7 

18.75 

9.821  9659 

4319.7 

5.03 

13.26 

0 

0 

3  47  16.28 

+  0.542 

22    2  48.1 

24.45 

9.811  8108 

4138.9 

5.15 

13.57 

€ 

6 

3  47  19.10 

-0.302 

+21  51  54.5 

-29.98 

9.802  1191 

-3938.3 

5.27 

13.88 

0 

7 

3  47    2.08 

1.110 

21  38  50.8 

35.29 

0.792  9509 

3702.8 

5.38 

14.17 

8 

3  46  26.22 

1.S70 

21  23  42.9 

40.32 

9.784  3653 

3447.6 

5.49 

14.46 

9 

3  45  32.77 

2.574 

21    6  37.9 

45.03 

9.776  4216 

3168.2 

5.59 

14.72 

10 

3  44  23.19 

3.212 

20  47  44.6 

49.35 

9.769  1760 

2866.1 

5.68 

14.97 

11 

3  42  59.19 

-  3.775 

+20  27  12.9 

-  63.20 

9.762  6814 

-2542.7 

5.77 

15.20 

12 

3  41  22.64 

4.256 

20    5  15.0 

56.53 

9.756  9863 

2200.2 

5.84 

15.40 

13 

3  39  35.62 

4.f^7 

19  42    4.0 

59.27 

9.752  1333 

1841.7 

5.90 

15.57 

• 

14 

3  37  40.33 

4.944 

19  17  55.1 

61.36 

9.748  1561 

1470.6 

5.96 

15.72 

15 

3  35  39.08 

5.143 

18  53    4.5 

62.74 

9.745  0818 

1    1090.3 

6.00 

15.83 

ij 

16 
17  1 

3  33  34.26  I 
3  31  28,25   / 

-5.242 
-  5.242  1 

+18  27  49.3 

-  63.39  \  ^.74^  ^^«^ 

X-TSbiSiX^Sa 

\\t>.^\V 

-f-18    2  27.7 

1-  <».2» 

^«^.7A\e>«^< 

i\-^\%. 

%\^!W 

l>^  \b.^ 

ib^ 
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GREENWICH  MEAN  TIME. 


■  ^^ 

Apmrt 
AMBrinn. 

Vir.per 
Hour. 

Apparent 
DccUiiftt  km. 

Vtf.  per 
Hour. 

Lqmrithm  of 
DktaDce 

Var.  per 
Hour. 

diani- 
et«. 

Hor. 

I'aral- 

lax. 

Transit, 

Meridian 

of 

Oreen- 

-  ^^^ 

aMR. 

^OOA. 

Noon. 

IVboR. 

Noon. 

Noon. 

Noon. 

Noon. 

wlch. 

b   IB      S 

8 

0        f         n 

ft 

II 

II 

h      m 

L   1713  3128^ 

.5.242 

+18    2  27.7 

-^.28 

9.741  6986 

-  318.8 

6.05 

15.95 

23  47.0 

1      Ul  32923.38 

6.148 

17  37  17.8 

62.41 

9.741  3937 

+    63.9 

6.05 

15.96 

23  41.1 

I      II  13  27  21.90 

4.M0 

17  12  37.9 

60.80 

9.741  9996 

439.4 

6.04 

15.94 

23  35.3 

^1     20|  32525.98 

4.687 

16  48  45.3 

68.46 

9.743  4938 

sai.H 

6.02 

15.88 

23  29.5 

1      21 13  23  37.56 

AXsA 

16  25  56.9 

66.47 

9.745  84()2 

1153.8 

5.99 

15.80 

23  23.9 

-f     2213  2158.45 

-S.913 

+16    4  27.7 

-61.87 

9.749  0184 

+1486.7 

5.95 

15.68 

23  18.5 

1      2Sl32030^ 

3.429 

15  44  31.5 

47.73 

9.752  9668 

IKK). 2 

5.90 

15.54 

23  13.4 

i      2(1319  14.28 

2.802 

15  26  20.1 

43.15 

9.757  6426 

2092.7 

5.83 

15.38 

23    8.4 

i      25 1  3  18  11.76 

2.311 

15  10    3.4 

38.19 

9.762  9943 

2363.2 

5.76 

15.19 

23    3.6 

i      26|  3  17  23.64 

1.604 

14  55  49.5 

.•K.W 

9.768  9679 

261 1. 0 

5.68 

14.98 

22  59.1 

I       27I3I65O.67 

-  1.040 

+14  43  44.3 

-27.47 

9.775  5087 

+2H36.0 

5.60 

14.76 

22  54.9 

I       28|3  16  33.44 

-0.384 

14  33  52.0 

21.87 

9.782  5625 

3038.3 

5.50 

14.52 

22  51.0 

^       29I3I6S2.35 

+  0.206 

14  26  15.0 

16.21 

9.790  0763 

3219.4 

5.41 

14.27 

22  47.3 

39 1  8  16  47.70 

0.964 

14  20  54.2 

10.63 

9.797  9992 

.1379.6 

5.31 

14.01 

22  43.9 

31 1  3  17  19.63 

1.677 

14  17  49.1 

-  4.91 

9.806  2825 

3519.9 

5.22 

13.75 

22  40.7 

be    1 1  3  18   8.21 

+  2.371 

+14  16  57.9 

+  0.62 

9.814  K80I 

+0641.9 

5.11 

13.48 

22  37.8 

2 1  3  19  13.40 

8UM2 

14  18  17.9 

6.02 

9.823  7498 

374«^7 

5.01 

13.20 

22  35.3 

3     3  20  35.14 

3.749 

14  21  45.4 

11.24 

9.832  8515 

3K35.5 

4.90 

12.03 

22  32.9 

4     S  22  13.28 

4.420 

14  27  16.1 

16.28 

9.842  1487 

3909.9 

4.80 

12.66 

22  30.9 

5     3  24    7.65 

5.101 

14  34  45.1 

21.10 

9.851  6080 

3970.7 

4.70 

12.38 

22  20.1 

6  1  3  26  18.09 

+  6.767 

+14  44    6.9 

+26.68 

9.861  1983 

+4!)19  4 

4.59 

12.11 

22  27.6 

7 

3  28  44.42 

6.426 

14  55  15.9 

30.02 

9.870  8920 

4066.9 

4.50 

11.85 

22  26.3 

8 

3  31  26.44 

7.076 

15    8    6.0 

o4.11 

9.880  6629 

40K4.0 

4.39 

11.58 

22  25.3 

9 

3  34  23.97 

7.718 

15  22  30.9 

87.98 

9.890  4875 

4101.7 

4.30 

11.32 

22  24.6 

10 

3  37  36.86 

8J56 

15  38  24.2 

41.47 

9.900  3444 

4111.0 

4.20 

11.07 

22  24.1 

11 

3  41    4.96 

•1-8.967 

+15  55  39.3 

+44.74 

9.910  2139 

+4112.1 

4.10 

10.82 

22  23.9 

12 

3  44  48.18 

0.613 

16  14    9.5 

47.73 

9.920  0765 

4105.7 

4.01 

10.58 

22  23.9 

13 

3  48  46.40 

10.238 

16  33  47.9 

60.42 

9.929  9156 

4092.3 

3.93 

10.34 

22  24.1 

14 

3  52  69.57 

10.869 

16  54  27.5 

52.83 

9.939  7143 

4072.2 

3.85 

10.11 

22  24.6 

15 

8  57  27.64 

11.481 

17  16    1.4 

64.94 

9.949  4571 

4045.6 

3.76 

0.89 

22  25.4 

16 

4    2  10.64 

+12.102 

+17  38  22.2 

+56.74 

9.959  1281 

+4012.5 

3.67 

0.67 

22  26.4 

17 

4    7    8.56 

12.726 

18    1  22.4 

58.22 

9.968  7121 

3973.1 

3.59 

9.46 

22  27.7 

18 

4  12  21.46 

13.360 

18  24  54.4 

59.39 

9.978  1936 

3927.1 

3.51 

9.25 

22  29.2 

19 

4  17  49.40 

13.979 

18  48  50.2 

60.21 

9.987  5568 

3874.4 

3.44 

9.06 

22  30.9 

20 

4  23  32.46 

14.611 

19  13    1.7 

60.69 

9.996  7852 

3814.7 

3.37 

8.87 

22  32.9 

21 

4  29  30.73 

+16.246 

+19  37  20.1 

+60.79 

0.005  8618 

+8747.9 

3.29 

8.68 

22  35.2 

22 

4  35  44.26 

16.883 

20    1  36.0 

60.51 

0.014  7688 

3673.3 

3.23 

8.51 

22  37.7 

23 

4  42  13.14 

16.624 

20  25  41.5 

59.83 

0.023  4870 

3590.5 

3.17 

8.34 

22  40.5 

24 

4  48  57.39 

17.164 

20  49  25.1 

58.73 

0.a31  9963 

3499.1 

3.10 

8.17 

22  43.6 

25 

4  55  57.00 

17.803 

21  12  37.0 

57.19 

0.040  2752 

3:>98.4 

3.04 

8.02 

22  40.9 

26 

5    3  11.88 

+18.436 

+21  35    6.4 

+55.18 

0.0-18  3009 

+3288.1 

2.98 

7.87 

22  50.4 

27 

5  10  41.87 

19.061 

21  56  41.8 

52.69 

0.^)6  0501 

3167.8 

2.03 

7.73 

22  51.2 

28 

5  18  26.71 

19.672 

22  17  11.8 

49.72 

0.063  4981 

3087.1 

2.88 

7.60 

22  58.3 

29 

5  26  25.99 

20.264 

22  36  24.3 

46.24 

0.070  6195 

2895.7 

2.84 

7.48 

23    2,5 

30 

5  34  29.19  1 

2OSS1)  22  64    7.1  1 

42.25 

0.077  3889  \  274^.7  \  ^.1^ 

\    l.?*^ 

\*i7»  *;: 

ll  643    6.60  hi 

^21.364  l-h23  10    8.2  1 

+37.76 

0.083  7811  \+25J<\.4\^.1< 

A    1.*! 

A  •ax 

2I  y 

6  61 

44.36  l-n 

n.857  l-i 

23  24  15,9  1 

+52.80 

0.089  7719 

\ +04100. 

aX^.i 

^\    \\ 

veATa 
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GREENWICH  MEAN  TIME. 


Date. 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 

1 
o 

3 

4 

o 
6 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 


Appctreni 

RiRht 
Ascension. 

Vor.  per 
Hour. 

yoon. 

Noon. 

h    m      s 

s 

5  43    5.60 

+21.304 

5  51  44.35 

21.Ko7 

6    0  34.37 

22.303 

6    9  34.45 

22. GW 

6  18  43.18 

2S.ft23 

6  27  59.02 

+23.2^5 

6  37  20.31 

23.477 

6  46  45.33 

23 .5W 

6  56  12.31 

23.»W1 

7    5  39.51 

23.rtl4 

7  15    5.24 

-I-23.51U 

7  24  27.89 

23.3;VJ 

7  33  46.03 

23.143 

7  42  58.33 

22.875 

7  52    3.66 

22.563 

8    1     1.04 

+22.213 

8    9  49.68 

21  J^Ui 

8  18  28.93 

21.433 

8  26  58.32 

21.014 

8  35  17.49 

20.5K2 

8  43  26.22 

+20.144 

8  51  24.37 

1H.702 

8  59  11.91 

1U.280 

9    6  48.87 

1JS.S21 

9  14  15.33 

lH.3So 

9  21  31.41 

+17.957 

9  28  37.31 

17.536 

9  35  33.20 

17.123 

9  42  19.28 

16.711* 

9  48  55.78 

16.324 

9  55  22.91 

+15.U3U 

10     1  40.90 

15.562 

10    7  49.94 

15.104 

10  13  50.27 

14.8:« 

10  19  42.06 

14.4S2 

10  25  25.49 

+14.13S 

10  31    0.73 

13. »W 

10  36  27.92 

13.467 

10  41.47.18 

13.139 

10  46  58.62 

12.815 

10  52    2.31 

+12.493 

10  56  58.30 

12.173 

11     1  46.60 

1^853 

11    6  27.23 

11.532 

11  11    0.12 

11.209 

11  15  25.23 

+10.882 

11  19  42.44 

'+10..V)1 

Apparent 
neclmatinn. 

Var.  per 
Hour. 

Lc^ithni  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Beml- 
dim- 
fltflf. 

Hflr. 

F)Ka&- 

laz. 

Noon. 

Noon. 

Noon. 

JVbofi. 

JViMm. 

jrom. 

•            ft 
4-23  10    8.2 

+  37.76 

0.083  7811 

+2581.4 

2.76 

2S  JM 

23  24  15.9 

32.80 

0.089  7719 

2400.3 

2.72 

7.16 

n  M 

23  36  18.8 

27.87 

0.095  3386 

2228.1 

2.68 

7.07 

2S» 

23  46    6.4 

21.53 

0.100  4606 

2039.0 

2.65 

6.99 

2ssn 

23  53  29.3 

15.32 

0.105  1207 

1843.4 

2.62 

6.91 

2S» 

+23  58  19.6 

+    8.82 

0.109  3053 

+1043.1 

2.60 

6.84 

2SS» 

24    0  30.7 

+    2.07 

0.113  0050 

1439.6 

2.57 

6.78 

2Stf| 

23  59  58.0 

-    4.81 

0.116  2146 

1235.2 

2.55 

6.73 

2S4M 

23  56  39.1 

11.77 

0.118  9349 

1032.0 

2.53 

6.69 

2S»M 

23  50  33.0 

18.72 

0.121  1702 

831.4 

2.52 

6.66 

»M 

+23  41  41.1 

-  25.58 

0.122  9292 

+  635.6 

2.51 

6.63 

•  •    ■    ^  ^fl 

23  30    6.3 

32.29 

0.124  2259 

446.1 

2.50 

6.61 

0  BM 

23  15  53.1 

38.77 

0. 125  0761 

283^ 

2.50 

6.60 

DIM 

22  59    7.4 

44.99 

0.125  4989 

+    90.1 

2.49 

6.59 

oisJI 

22  39  56.2 

50.89 

0.125  5156 

-    74.7 

2.50 

6.60 

oslJ 

+22  18  27.2 

-  56.46 

0.125  1479 

-230.0 

2.50 

6.60 

OH 

21  54  48.9 

61.67 

0.124  4192 

375.7 

2.50 

6.61 

osui 

21  29    9.8 

60.52 

0.123  3518 

512.1 

2.51 

6.62 

OSkll 

21     1  38.8 

71.00 

0.121 5>682 

639.4 

2.52 

6.64 

OAJK 

20  32  24.9 

75.11 

0.120  2897 

757.9 

2.53 

6.67 

044^^ 

+-20    1  36.5 

-  78 .V6 

0.118  3368 

-  868.2 

2.54 

6.70 

0  48JP 

19  29  22.2 

82.27 

0.116  1286 

970.8 

2.55 

6.73 

0619 

18  55  50.1 

.»«).35 

0.113  6826 

1066.4 

2.56 

6.77 

056^ 

18  21    8.0 

88.11 

0.1110152 

1156.6 

2.58 

6.81 

1  04 

17  45  23.2 

90.57 

0.108  1406 

1238.8 

2.60 

6.86 

1  SJ 

+  17    8  42.8 

-  92.75 

0.105  0730 

-1316.8 

2.62 

6.91 

1   IX 

16  31  13.3 

94.67 

0.1018235 

1390.3 

2.64 

6.97 

110.4 

15  53    0.8 

96.33 

0.098  4028 

1450.6 

2.66 

7.02 

113.4 

15  14  11.4 

97.75 

O.OIM  8201 

1525.4 

2.68 

7.07 

lltl 

14  :u  50.4 

9s. 96 

0.091  0836 

1588.0 

2.71 

7.13 

118.9 

+  13  55    3.1 

-  99.95 

0.aS7  2001 

-1647.9 

2.74 

7.20 

121.4 

13  14  fA:i 

1(»0.75 

0.083  1757 

1705.5 

2.76 

7.27 

123.7 

12  M  28.4 

101.37 

0.079  0151 

1761.4 

2.78 

7.33 

125.9 

1 1  53  50.0 

101  ..SI 

0.074  7223 

1815.7 

2.81 

7.41 

128.0 

U  13    3.0 

102.0s 

0.070  3009 

1868.7 

2.84 

7.48 

1  29.9 

+  10  32  11.5 

-U)2.19 

0.065  7530 

-1920.9 

2.87 

7.56 

131.7 

9  51  19.2 

102.1.) 

0.0^)10806 

1972.6 

2.90 

7.65 

133.3 

9  10  29.7 

101 .9t) 

0.056  2845 

2024.0 

2.93 

7.73 

1  34.8 

8  29  46.4 

101.(52 

0.051  3654 

2075.2 

2.96 

7.82 

136.2 

7  49  12.9 

101.15 

0.046  3232 

2126.6 

3.00 

7.91 

137.4 

+  78  52.5 

-100.53 

0.041  1574 

-2178.3 

3.04 

8.00 

138.5 

6  28  48.6 

W».77 

0.035  8670 

2230.4 

3.07 

8.10 

139.5 

5  49    4.4 

9S.SS 

0.030  4508 

2283.1 

3.11 

8.20 

140.4 

5    9  43.3 

97.85 

0.024  9073 

2336.6 

3.15 

8.31 

141.1 

4  30  48.6 

96 .68 

0.019  2346 

2390.7 

3.19 

8.42 

141.7 

+  3  52  23.9 

-  95.36 

0.013  4312 

-2446.7 

3.24 

8.53 

142.2 

+  3  14  32.6 

-  93.89 

0.007  4045 

-2501.6 

3.28 

8.65 

142.5 

<' 
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GREENWICH  MEAN  TIME, 


u 

Var.per 
Hoar. 

Apparent 
Decollation. 

Var.per 
Hour. 

Ixwarithm  of 

Distance 
from  Earth. 

f 

/Toon. 

'    Noon. 

Aoon. 

A'oon. 

yoon. 

h  m      8 

8 

•       /          /r 

tt 

[.16    11  19  42.44 

+10.651 

-I-3  14  32.6 

-  93.80 

0.007  4945 

i     17    11  23  51.61 

10.212 

2  37  18.2 

92.27 

0.001  4228 

18    11  27  52.56 

9.866 

2    0  44.7 

90.40 

9.995  2141 

19    11  31  45.06 

0.509 

1  24  56.0 

88.54 

9.988  8665 

30    11  35  28.90 

0.140 

0  49  56.3 

86.41 

9.982  3785 

21    11  39    3.72 

•h  8.758 

+0  15  50.0 

-  84.09 

9.975  7491 

22  1 11  42  29.17 

8.300 

-0  17  18.2 

81.57 

9.968  9778 

23 

11  45  44.85 

7.946 

0  49  23.4 

78.82 

9.962  0G48 

24 

11  48  50.30 

7.S07 

1  20  19.9 

75.85 

9.955  0110 

35 

11  51  45.00 

7.047 

1  50    2.0 

72.62 

9.947  8192 

26 

11  54  28.38 

•>-  6.563 

-2  18  23.6 

-  69.12 

9.940  4931 

27 

11  56  59.80 

6.050 

2  45  17.6 

65.33 

9.933  0383 

28 

11  59  18.56 

5.508 

3  10  36.8 

61.21 

9.925  4635 

29 

12    1  23.92 

4.933 

3  34  13.1 

56.75 

9.917  7703 

30 

12    3  15.06 

4.323 

3  55  57.9 

51.92 

9.909  9995 

31 

12    4  51.13 

+  3.677 

-4  15  41.9 

-  46.68 

9.902  1424 

.    1 

12    6  11.24 

2.902 

4  33  15.2 

41.01 

9.894  2304 

9 

12    7  14.44 

2.268 

4  48  26.9 

34.88 

9.886  2921 

3 

12    7  59.78 

1.504 

5    1    5.7 

28.26 

9.878  3611 

4 

12    8  26.33 

+  0.702 

5  10  59.6 

21.14 

9.870  4789 

5 

12    8  33.18 

-0.137 

-6  17  56.3 

-  13.49 

9.862  6949 

6 

12    8  19.51 

1.007 

5  21  42.9 

-    5.31 

9.855  0681 

7 

12    7  44.61 

1.905 

5  22    7.2 

+    3.38 

9.847  6663 

8 

12    6  47.95 

2.810 

5  18  56.8 

12.56 

9.840  5G90 

9 

12    5  29.28 

3.737 

6  12    1.2 

22.14 

9.833  8662 

10 

12    3  48.64 

-  4.646 

-5    1  11.3 

+  32.06 

9.827  6596 

11 

12    1  46.49 

5.526 

4  46  20.9 

42.16 

9.822  0598 

12 

11  59  23.80 

6.354 

4  27  27.4 

52.28 

9.817  18G8 

13 

11  56  42.11 

7.105 

4    4  33.3 

62.17 

9.813  1660 

14 

11  53  43.60 

7.751 

3  37  47.1 

71.58 

9.810  1247 

15 

11  60  31.12 

-8.264 

-3    7  23.9 

+  80.20 

9.808  1868 

16 

11  47    8.20 

8.617 

2  33  46.4 

87.71 

9.807  4673 

17 

11  43  39.01 

8.783 

1  57  25.3 

93.79 

9.808  0648 

18 

11  40    8.25 

8.745 

1  18  58.1 

9S.16 

9.810  0558 

19 

11  36  41.03 

8.488 

-0  39    9.2 

100. 5»> 

9.813  4872 

20 

U  33  22.69 

-8.006 

+0    1  12.2 

+100.86 

0.818  3729 

21 

11  30  18.52 

7.306 

0  41  14.6 

98.97 

9.82^16911 

22 

11  27  33.64 

6.401 

1  20    5.4 

94.92 

9.832  3827 

23 

11  25  12.72 

5.314 

1  56  54.5 

88.85 

9.841  3553 

24 

11  23  19.82 

4.071 

2  30  55.3 

80.94 

9.851  4868 

25 

11  21  58.26 

-2.708 

+3    1  27.1 

+  71.47 

9.862  6313 

26 

11  21  10.53 

-  1.259 

3  27  56.0 

60.75 

9.874  6266 

27 

11  20  58.24 

•F  0.240 

3  49  55.6 

49.08 

9.887  3014 

28 

11  21  22.16 

1.753 

4    7    6.8 

36.78 

9.900  4812 

29 

11  22  22.26 

8.260 

4  19  18.3 

24.14 

9.013  9fm3 

30 

U  23  57.80 

+  4.702 

+4  26  25.1 

+  11.44 

9.927  6845 

1 

13  2S    7.39  1 

■h  6.085  i 

+4  28  28.6 

-     1.10 

9.941  3965 

Hour. 

yoini. 

-2501 .« 
2558.2 
2til.>..S 
2674.0 
2732.7 

-2791  .X 
2850.0 
2909.0 
2968.1 
3024.9 

-3079.9 
3131.8 
3179.8 
3222. S 
3259.1 

-3287.0 
3304.3 
3308.7 
3297.6 
3267.6 

-3215.0 
3136.1 
3026.5 
2881.7 
2096.9 

-2467.7 
2190.4 
1S61.7 
1480.1 
1045.7 

-  561.1 

-  31.6 
+  534.9 

1127.0 
1733.0 

+2337.0 
2924.0 
3479.2 
39S9..5 
444.1.3 

+4832.5 
5151.7 
5398.4 
5573.0 
5678.2 

+5718.2 


.Semi- 
diam- 
eter. 

nor. 
Paral- 
lax. 

Transit. 

Iferidinn 

of 

.\fMm. 

-Vwn. 

flroen- 
wlcli. 

n 

if 

h      111 

3.2S 

8.65 

I  42.5 

3.32 

8.77 

1  42.7 

3.38 

8.90 

1  42.S 

3.43 

9.03 

1  42.7 

3.47 

9.16 

1  42.5 

3.53 

9.31 

1  42.1 

3.r>9 

0.45 

1  41.6 

3.^h4 

9.60 

1  40.9 

3.70 

0.76 

1  40.0 

3.76 

9.92 

1  30.0 

3.83 

10.09 

1  37.7 

3.89 

10.27 

1  36.3 

3.06 

10.45 

1  34.7 

4.03 

10.63 

1  32.8 

4.11 

10.83 

1  30.7 

4.18 

11.02 

1  2S.3 

4.26 

11.23 

1  25.7 

4.34 

11.43 

1  22.8 

4.42 

11.64 

1  19.6 

4.50 

11.86 

1  16.1 

4.58 

12.07 

1  12.3 

4.67 

12.29 

1    8.1 

4.74 

12.50 

1    3.6 

4.82 

12.70 

0  58.7 

4.<)0 

12.90 

0  53.4 

4.07 

13.09 

0  47.8 

5.03 

13.26 

0  41.9 

5.09 

13.41 

0  3r,.6 

5.13 

13.53 

0  2S.0 

5.17 

13.6;i 

0  22.1 

5.20 

13.60 

0  14.9 

5.20 

13.71 

0    7.7 

5.20 

13.69 

(     0         0.S 

I  »      :>«.H 

5.17 

13.63 

23  45.5 

5.13 

13.52 

23  38.3 

5.08 

13.37 

23  31.3 

5.00 

13.18 

23  24.6 

4.0L> 

12.05 

23  18.3 

4.82 

12.68 

23  12.5 

4.71 

12.39 

23    7.2 

4.58 

12.07 

23    2.5 

4.46 

11.74 

22  58.3 

4.33 

11.41 

22  5-1 .8 

4.20 

11.07 

22  51.8 

4.07 

10.73 

22  40.4 

3.95 

.  10.^9 

,22  4T,Cs 

9.941  3965  \+MW>.i\  ^.^'l^  \^i5ri\  *».  V^.^ 
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GREENWICH  MEAN  TIME. 


Date. 

Ascension. 

Var.per 
Hoar. 

Apparant 
Declmatkm. 

Var.per 
Hoar. 

LqcariUunof 

Dtetanoe 
from  Earth. 

Var.per 
Hoar. 

Semi- 
diam- 
eter. 

Xoon. 

A'oon. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Oct.       1 

h   m      s 
11  26     7.39 

•        t         n 

+  4  28  28.6 

-    1.10 

9.9413965 

+5609.2 

3.82 

2 

11  28  49.18 

7.3»2 

4  25  35.4 

13.26 

9.954  9986 

6627.8 

3.70 

3 

11  32    0.93 

8.679 

4  17  56.6 

24.88 

9.968  3740 

5511.4 

3.59 

4 

11  35  40.12 

9.668 

4    5  46.5 

35.84 

9.981  4232 

6357.4 

3.48 

5 

11  39  44.09 

10.644 

3  49  22.5 

46.02 

9.994  0658 

6173.6 

3.39 

6 

11  44  10.12 

+11.507 

+  3  29    3.9 

-  55.39 

0.006  2379 

+4966.6 

3.29 

7 

11  48  55.53 

12.269 

3    5  10.9 

63.88 

0.017  8917 

4742.9 

3.21 

8 

11  53  57.72 

12.907 

2  38    4.8 

71.49 

0.028  9951 

4508.6 

3.12 

9 

11  59  14.28 

13.457 

2    8    6.3 

78.24 

0.039  5283 

4268.5 

3.05 

10 

12    4  42.96 

13.919 

1  35  36.2 

84.14 

0.049  4825 

4026.7 

2.98 

11 

12  10  21.75 

+14.801 

+  1    0  54.1 

-  89.24 

0.058  8582 

+8787.1 

2.91 

12 

12  16    8.83 

14.610 

+  0  24  18.8 

93.58 

0.067  6638 

8662.0 

2.86 

13 

12  22    2.63 

14.862 

-  0  13  52.3 

97.23 

0.075  9128 

8328.4 

2.81 

14 

12  28    1.81 

16.061 

0  53  23.2 

100.24 

0.083  6227 

8108.1 

2.76 

15 

12  34    5.18 

15.214 

1  33  59.2 

102.60 

0.090  8150 

2892.0 

2.72 

16 

12  40  11.79 

+15.331 

-  2  15  26.9 

-104.56 

0.097  5119 

+2680.3 

2.67 

17 

12  46  20.83 

15.417 

2  57  34.5 

105.99 

0.103  7366 

2496.8 

2.63 

18 

12  52  31.63 

15.479 

3  40  11.2 

107.00 

0.109  5141 

2317.2 

2.60 

19 

12  58  43.66 

15.621 

4  23    7.5 

107.64 

0.114  8671 

2145.2 

2.56 

20 

13    4  56.51 

15.547 

5    6  15.0 

107.94 

0.119  8189 

1982.8 

2.53 

21 

13  11    9.84 

+15.562 

-  5  49  26.1 

-107.94 

0.124  3916 

+1829.3 

2.50 

22 

13  17  23.42 

15.568 

6  32  34.3 

107.69 

0. 128  6062 

1684.2 

2.48 

23 

13  23  37.07 

15.568 

7  15  33.6 

107.21 

0.132  4820 

1547.1 

2.46 

24 

13  29  50.67 

15.565 

7  58  18.9 

106.53 

0.136  0384 

1417.6 

2.44 

25 

13  36    4.15 

15.559 

8  40  45.7 

105.67 

0.139  2919 

1294.8 

2.43 

26 

13  42  17.49 

+15.552 

-  9  22  49.8 

-104.65 

0.142  2585 

+1178.4 

2.41 

27 

13  48  30.66 

15.546 

10    4  27.6 

103.48 

0.144  9528 

1067.8 

2.39 

28 

13  54  43.72 

15.542 

10  45  36.0 

102.19 

0.147  3883 

962.6 

2.38 

29 

14    0  56.69 

15.540 

11  26  12.0 

100.79 

0.149  5771 

862.2 

2.37 

30 

14    7    9.65 

15.641 

12    6  13.0 

99.28 

0.151  5302 

766.1 

2.35 

31 

14  13  22.67 

+15.545 

-12  45  36.7 

-  97.68 

0. 153  2575 

+  674.0 

2.34 

Nov.      1 

14  19  35.83 

15.553 

13  24  20.9 

95.99 

0.154  7682 

585.4 

2.34 

2 

14  25  49.23 

15.564 

14    2  23.5 

94.22 

0.156  0700 

500.0 

2.33 

3 

14  32    2.95 

16.580 

14  39  42.7 

92.37 

0.157  1702 

417.2 

2.33 

4 

14  38  17.10 

15.000 

15  16  16.9 

90.46 

0.158  0748 

337.1 

2.32 

5 

14  44  31.76 

+15.623 

-15  52    4.3 

-  88.48 

0.158  7899 

+  259.1 

2.32 

6 

14  50  47.04 

15.651 

16  27    3.4 

86.44 

0.159  3197 

182.7 

2.32 

7 

14  57    3.03 

15.682 

17    1  12.7 

84.33 

0.159  6683 

108.0 

2.32 

8 

15    3  19.81 

16.717 

17  34  30.8 

82.17 

0.159  8394 

+    34.8 

2.32 

9 

15    9  37.47 

15.755 

18    6  56.2 

79.94 

0.159  8359 

-    37.7 

2.32 

10 

15  15  56.07 

+15.796 

-18  38  27.6 

-  77.67 

0.159  6593 

-  109.3 

2.32 

11 

15  22  15.71 

15.841 

19    9    3.7 

75.33 

0.159  3118 

1M).3 

2.32 

12 

15  28  36.44 

15.887 

19  38  42.9 

72.93 

0.158  7942 

250.0 

2.32 

13 

15  34  58.32 

15.936 

20    7  24.1 

70.49 

0. 158  1074 

;>2l.o 

2.32 

14 

15  41  21.38 

16.980 

20  35    6.0 

67.99 

0.157  2508 

392.3 

2.33 

15 

15  47  45.67 

+16.038 

-21    1  47.0 

-  65.42 

0.156  2242 

-  463.3 

2.34 

16 

15  54  11.21 

+16.090 

-21  27  25.8 

-  62.80 

0.L55  0265 

-  544.« 

/i:^ 
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GREENWICH  MEAN  TIME. 


1 SL 

Var.  per 
Hour. 

Apparent 
Decunatian. 

Var.  per 
Hour. 

Lomrithin  of 

Disitance 
from  Earth. 

1           JTOPS. 

^oon. 

Nocn. 

Noon. 

Tioon. 

1  h  m     8 

8 

•     1       It 

It 

■r.  1«    15  54  11.21 

+16.090 

-21  27  25.8 

-62.80 

0.155  02G5 

W    17    16   0  38.01 

16.143 

21  52    1.2 

60.14 

0.153  6561 

1     U    16    7    6.08 

16.105 

22  15  31.9 

57.41 

0.152  1107 

1     19    16  13  35.38 

16.246 

22  37  56.2 

54.61 

0.150  3880 

1     20    16  20    5.90 

16.290 

22  59  12.9 

51.77 

0.148  4S-18 

21    16  26  37.59 

-t-16.344 

-23  19  20.7 

-48.80 

0.146  3970 

22  j  16  33  10.37 

16.388 

23  38  17.9 

45.K9 

0.144  1209 

23 

16  39  44.17 

16.428 

23  56    3.2 

42.87 

0.141  6515 

24 

16  46  18.87 

16.463 

24  12  35.3 

30.79 

0.138  9834 

25 

16  52  54.35 

16.492 

24  27  52.8 

36.65 

0.136  1100 

26 

16  59  30.45 

+16.515 

-24  41  54.0 

-33.44 

0.133  0253 

^      27 

17    6    6.99 

16.529 

24  54  37.7 

30.19 

0.129  7214 

.      28 

17  12  43.74 

16.532 

25    6    2.6 

26.87 

0.126  1902 

29 

17  19  20.45 

16.525 

25  16    7.1 

23.50 

0.122  4225 

30 

17  25  66.84 

16.505 

25  24  50.3 

20.08 

0.118  4087 

te.    1 

17  32  32.57 

+16.470 

-25  32  10.6 

-16.00 

0.114  1:J81 

2 

17  39    7.24 

16.417 

25  38    7.0 

13.09 

0.109  5991 

3 

17  45  40.43 

16.345 

25  42  38.5 

9.53 

0.104  7794 

4 

17  52  11.61 

16.250 

25  45  44.1 

5.94 

0.009  6059 

5 

17  58  40.24 

16.130 

25  47  23.2 

-  2.32 

0.094  2138 

6 

18    5    5.63 

+15.981 

-25  47  35.1 

+  1.32 

0.088  1990 

7 

18  11  27.07 

15.799 

25  46  19.6 

4.97 

0.082  4150 

8 

18  17  43.70 

15.580 

25  43  36.6 

8.61 

0.075  9754 

9 

18  23  64.57 

15.319 

25  39  26.5 

12.23 

0.069  1633 

10 

18  29  68.60 

15.009 

25  33  50.0 

15.81 

0.061  9G10 

11 

18  35  54.55 

+14.645 

-25  26  48.3 

+19.32 

0.054  3512 

12 

18  41  41.05 

14.219 

25  18  23.2 

22.75 

0.046  3104 

13 

18  47  16.52 

13.724 

25    8  37.2 

26.07 

0.037  8408 

14 

18  52  39.19 

13.151 

24  57  33.2 

29.24 

0.028  9096 

15 

18  57  47.05 

12.489 

24  45  15.3 

32.21 

0.019  5114 

16 

19    2  37.88 

+11.729 

-24  31  48.7 

+34.96 

0.009  6378 

17 

19    7    9.17 

10.869 

24  17  19.2 

37.44 

9.999  2866 

18 

19  11  18.16 

9.860 

24    1  54.1 

39.60 

9.988  4635 

19 

19  15    1.82 

8.747 

23  46  41.5 

41.38 

9.977  1843 

20 

19  18  16.86 

7.482 

23  28  51.2 

42.74 

9.965  4778 

21 

19  20  59.78 

+  6.069 

-23  11  33.8 

+43.62 

9.953  3897 

22 

19  23    6.94 

4.502 

22  64    1.3 

44.00 

9.940  9859 

23 

19  24  34.68 

2.784 

22  36  26.1 

43.84 

9.928  3572 

24 

19  25  19.44 

+  0.924 

22  19    1.4 

43.12 

9.915  6228 

25 

19  25  18.07 

-  1.057 

22    2    0.6 

41.86 

9.902  9333 

26 

19  24  28.02 

-3.125 

-21  45  36.2 

+40.07 

0.890  4724 

27 

19  22  47.77 

5.231 

21  30    0.1 

37.86 

9.878  45C3 

28 

19  20  17.14 

7.310 

21  15  22.0 

35.25 

9.867  1291 

29 

19  16  57.72 

9.283 

21    1  50.3 

32.35 

9.856  7527 

30 

19  12  63.11 

11.063 

20  49  31.0 

29.24 

9.847  5942 

31 

10    8    9.10 

-12.551 

-20  38  28.0 

+25.09 

9.839  9078 

32 

19    2  5S.S7^ 

.... 

-20  28  44.2 

•       •       • 

9.833  9126 

Var.  per 
Hour. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Tramit, 

Meridiaii 

of 

Gremi- 

Ifoon. 

yoon. 

yoon. 

wioh. 

n 

// 

h     m 

5:M.9 

2.34 

6.16. 

0  14.3 

607.3 

2.35 

6.18 

0  16.8 

080.7 

2.35 

6.20 

0  19.3 

755.1 

2.36 

6.22 

0  21.9 

831.2 

2.37 

6.25 

0  24.4 

-  oas.s 

2.38 

6.28 

0  27.0 

OHS.:* 

2.39 

6.31 

0  29.6 

1000.9 

2.41 

6.35 

0  32.3 

ll.>4.') 

2.43 

6.39 

0  34.9 

1240. « 

2.44 

6.43 

0  37.6 

-1330.4 

2.46 

6.48 

0  40.2 

1423.4 

2.48 

6.63 

0  42.9 

1520.0 

2.49 

6.58 

0  45.6 

1020.4 

2.52 

6.64 

0  48.2 

1725.1 

2.54 

6.70 

0  50.9 

-1834.5 

2.57 

6.77 

0  53.H 

1948.9 

2.60 

6.84 

0  56.2 

2008.5 

2.62 

6.91 

0  58.8 

2193.9 

2.66 

6.99 

1     1.4 

2325.4 

2.69 

7.08 

1    3.9 

-2403.2 

2.73 

7.18 

1     6.4 

2007.9 

2.77 

7.28 

1    8.8 

2759.0 

2.81 

7.39 

1  11.2 

291S.5 

2.85 

7.50 

1  13.4 

3084.0 

2.89 

7.63 

1  15.5 

-3258.1 

2.94 

7.76 

1  17.5 

3438.6 

3.00 

7.91 

1  19.3 

3625.5 

3.06 

8.06 

1  21.0 

3817.9 

3.12 

8.23 

1  22.4 

4014.6 

3.19 

8.41 

1  23.6 

-4213.6 

3.26 

8.61 

1  24.4 

4412.0 

3.34 

8.81 

1  25.0 

4000.1 

3.43 

9.04 

1  25.2 

4791.2 

3.52 

9.27 

1  24.9 

4901.0 

3.62 

9.53 

1  24.2 

-5107.9 

3.72 

9.80 

1  22.9 

5222.4 

3.82 

10.08 

1  21.1 

5293.3 

3.94 

10.38 

1  18.6 

5308.2 

4.06 

10.69 

1  15.4 

5253.0 

4.17 

11.00 

1  11.4 

-5115.5 

4.30 

11.32 

1    6.6 

4880.9 

4.42 

11.64 

1    0.9 

4540.2 

4.54 

11.95 

0  54.5 

4088.1 

4.65 

12.24 

0  47.2 

3526.1 

4.74 

12.50 

0  39.2 

-288a.9 

;4.^ 

^xiyi 

U"^.^ 
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MERCTJRY,  1917. 


FOR  GREENWICH  MEAN  NOON, 


Date. 

Heliocentric 

Longitade, 

Mean  fiquinox 

of  Date. 

Var.  per 
Day. 

Redaction 
to  Orbit. 

Hdioomtilc 
Latltode. 

Var.  per 
Day. 

1^ 

O           t             If 

•     /     // 

1            n 

•     1      »t 

t      It 

an.          1 

12  18  53.7 

5  10  27.6 

-12    6.9 

-4    2    0.9 

+31     4.4 

9.5: 

2 

17  33  55.3 

5  19  35.2 

11    7.2 

3  29  29.8 

38  56.8 

9.5! 

3 

22  58    1.9 

5  28  36.3 

9  42.2 

2  54  10.3 

36  40.4 

9.5 

4 

28  31    3.1 

5  37  23.0 

7  53.3 

2  16  13.8 

SO    9.8 

9.5^ 

5 

34  12  40.0 

5  45  46.0 

5  43.0 

1  35  57.1 

41  19.8 

9.5i 

6 

40    2  23.9 

5  53  35.4 

-  3  15.5 

-0  53  42.6 

+43     4.4 

9.51 

7 

45  59  36.3 

6    0  41.0 

-  0  36.6 

-0    9  58.8 

44  17.6 

9.41 

8 

52    3  27.8 

6     6  51.0 

+  2    6.9 

+0  34  40.5 

44  54.5 

9.4! 

9 

58  12  58.4 

6  11  57.7 

4  47.0 

1  19  36.7 

44  51.0 

9.4! 

10 

64  26  58.4 

6  15  40.2 

7  15.5 

2    4    7.9 

44     4.1 

9.4; 

11 

70  44    9.3 

6  18  18.4 

+  9  24.2 

+2  47  30.1 

+42  33.1 

9.4) 

12 

77    3    5.9 

6  19  10.0 

11    6.1 

3  28  59.8 

40  19.4 

9.41 

13 

83  22  18.8 

6  18  60.7 

12  15.6 

4    7  55.9 

37  26.6 

9.4j 

14 

89  40  17.0 

6  16  50.6 

12  49.2 

4  43  41.6 

33  50.6 

9.41 

15 

95  55  30.8 

6  13  22.8 

12  45.9 

5  15  46.1 

30    5.4 

9.41 

16 

102    6  35.2 

6     8  33.0 

+12    7.0 

+5  43  45.9 

+25  51.6 

9.41 

17 

108  12  12.0 

6     2  29.1 

10  55.7 

6    7  25.6 

21  26.8 

9.41 

18 

114  11  12.1 

5  55  21.4 

9  17.1 

6  26  37.3 

16  57.2 

9.5( 

19 

120    2  37.2 

5  47  21.0 

7  17.3 

6  41  21.0 

12  31.2 

9.5< 

20 

125  45  40.2 

5  38  39.2 

5    2.8 

6  51  42.7 

8  14.2 

9.5: 

21 

131  19  45.7 

5  29  27.8 

+  2  40.5 

+6  57  53.9 

+  4  10.8 

9.5! 

22 

136  44  29.5 

5  19  57.5 

+  0  16.3 

7    0  10.1 

+  0  34.6 

9.51 

23 

141  59  37.7 

5  10  18.0 

-  2    4.2 

6  58  49.5 

-3     2.5 

9.5: 

24 

147    5    5.4 

5     0  38.0 

4  16.6 

6  54  11.9 

6     9.4 

9.5- 

25 

152    0  55.8 

4  51     4.4 

6  17.1 

6  46  37.7 

8  55.6 

9.5- 

26 

156  47  18.5 

4  41  43.4 

-  8    3.4 

+6  36  27.3 

-11  22.0 

9.a 

27 

161  24  28.4 

4  32  39.5 

9  33.6 

6  24    0.2 

13  29.2 

9.51 

28 

165  52  44.4 

4  23  56.1 

10  46.8 

6    9  35.0 

15  18.4 

9.5< 

29 

170  12  28.2 

4  15  35.4 

11  42.9 

5  53  28.8 

16  51.3 

9.5: 

30 

174  24    3.6 

4     7  39.6 

12  22.0 

5  35  57.3 

18    9.4 

9.a 

31 

178  27  55.9 

4    0    9.2 

-12  44.8 

+5  17  14.4 

-19  14.2 

9.» 

'eb.         1 

182  24  30.7 

3  53     4.8 

12  52.3 

4  57  33.0 

20     6.9 

9.5J 

2 

186  14  14.0 

3  46  26.2 

12  45.6 

4  37    4.1 

20  49.3 

9.64 

3 

189  57  31.5 

3  40  13.0 

12  26.0 

4  15  57.5 

21  22.4 

9.6< 

4 

193  34  48.3 

3  34  24.8 

11  54.7 

3  54  21.9 

21  47.6 

9.6; 

5 

197    6  29.2 

3  29     0.8 

-11  13.3 

+3  32  24.7 

-22     5.8 

9.6: 

6 

200  32  57.8 

3  24     0.2 

10  23.0 

3  10  12.3 

22  18.0 

9.6! 

7 

203  54  37.0 

3  19  21.8 

9  25.1 

2  47  50.4 

22  25.0 

9.6! 

8 

207  11  48.6 

3  15     5.0 

8  21.0 

2  25  23.9 

22  27.4 

9.6: 

9 

210  24  53.8 

3  11     8.7 

7  11.7 

2    2  56.9 

22  26.0 

9.6: 

10 

213  34  12.5 

3     7  31.9 

-  5  58.5 

+1  40  33.0 

-22  21.2 

9.6- 

11 

216  40    3.8 

3     4  13.8 

4  42.3 

1  18  15.4 

22  13.6 

9.6- 

12 

219  42  46.1 

8     1  13.7 

3  24.2 

0  56    6.6 

22    3.6 

9.6- 

13 

222  42  36.9 

2  58  30.6 

2    5.0 

0  34    9.0 

21  51.2 

9.6i 

14 

225  39  52.8 

2  56    3.9 

-  0  45.5 

+0  12  24.7 

21  37.1 

9.61 

15 

228  34  49.9 

2  53  52.8 

+  0  33.3 

-0    9    4.6 

-21  21.2 

9.6J 

16 

231  27  43.4 

2  51  56.8 

+  1  60.9 

-0  30  17.3 

-21     4.0 

9.61 
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FOR  im&i.tmKm  mean  noon 
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MERCURY,  1917. 


FOR  GREENWICH  MEAN  NOON. 


Ueiioceotrlc 

Var.  per 
Day. 

Reduction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

Date. 

Looeltude, 

Mean  Equinox 

of  Date. 

Lotarlthmof 
RkUos  Vector. 

•        r          /r 

o       t 

rt 

/       f/  ■ 

•        t         n 

t      tt 

July         1 

40  24  29.4 

5  64 

2.6 

-  3    6.1 

-0  51    3.6 

+43    9.8 

9.502  0873 

2 

46  22    7.4 

6     1 

5.0 

-  0  26.6 

-0    7  15.4 

44  21.0 

9.497  7641 

3 

52  26  21.1 

6     7 

12.2 

+  2  16.9 

+0  37  26.0 

44  56.4 

9.4941399 

4 

58  36  10.0 

6  12 

13.8 

4  56.6 

1  22  21.9 

44  40.3 

9.491  2872 

5 

64  50  23.7 

6  16 

0.4 

7  24.0 

2    6  60.1 

43  60.8 

9.489  2958 

6 

71    7  43.2 

6  18 

24.4 

+  9  31.3 

+2  50    6.6 

+42  96.0 

9.4881201 

7 

77  26  43.2 

6  19 

20.5 

11  11.3 

3  31  28.0 

40     0.9 

9.487  8751 

8 

83  45  53.9 

6  18 

45.6 

12  18.7 

4  10  13.4 

37  14.8 

9.488  5865 

9 

90    3  44.3 

6  16 

40.2 

12  50.1 

4  45  46.3 

33  46.0 

9.490  0699 

10 

96  18  45.1 

6  13 

7.2 

12  44.6 

5  17  36.4 

29  50.4 

9.492  5004 

11 

102  29  31.4 

6    8 

12.4 

+12    3.5 

+5  45  20.6 

+25  35.6 

9.495  7165 

12 

108  34  46.6 

6    2 

4.5 

10  50.4 

6    8  43.9 

21     0.8 

9.499  6719 

13 

114  33  19.3 

5  54  53.3 

9  10.3 

6  27  39.2 

16  40.8 

9.604  2897 

14 

120  24  14.8 

5  46 

50.0 

7    9.4 

6  42    6.6 

12  16.2 

9.609  4861 

16 

126    6  45.7 

5  3S 

6.2 

4  54.3 

6  52  12.6 

7  68.8 

9.515  1736 

16 

131  40  17.5 

5  28  53.4 

+  2  31.6 

+6  58    8.9 

+  3  66.4 

9.521  2645 

17 

137    4  26.4 

5  19 

22.2 

+  0    7.5 

7    0  11.2 

+  0  11.3 

9.527  6737 

18 

142  18  59.1 

5     9 

42.5 

-  2  12.6 

6  58  38.0 

-3  14.6 

9.534  3208 

19 

147  23  51.4 

5     0 

2.6 

4  24.3 

6  53  48.9 

6  20.2 

9.541 1300 

20 

152  19    6.7 

4  50 

20.8 

6  24.1 

6  46    4.6 

9    5.2 

9.548  0348 

21 

157    4  55.2 

4  41 

9.8 

-  8    9.4 

+6  35  45.2 

-11  30.2 

9.554  9745 

22 

161  41  32.0 

4  32 

7.0 

9  38.6 

.6  23  10.4 

13  86.3 

9.561  8954 

23 

166    9  16.1 

4  23 

24.8 

10  50.8 

6    8  38.5 

15  24.6 

9.568  7515 

24 

170  28  29.4 

4  ITi 

5.8 

11  45.8 

5  52  26.6 

16  66.6 

9.575  5032 

25 

174  39  35.9 

4     7 

11.4 

12  23.9 

5  34  50.3 

18  13.8 

9.582  1167 

26 

178  43    0.8 

3  59 

42.0 

-12  45.7 

+5  16    3.5 

-19  17.7 

9.588  5641 

27 

182  39    9.8 

3  52  39.7 

12  52.3 

4  56  18.8 

20     9.8 

9.594  8221 

28 

186  28  28.8 

3  46 

2.6 

12  44.8 

4  35  47.3 

20  51.6 

9.600  8716 

29 

190  11  23.6 

3  39 

51.2 

12  24.4 

4  14  38.7 

21  24.2 

9.606  6970 

30 

193  48  19.4 

3  34 

4.4 

11  52.5 

3  53    1.5 

21  49.0 

9.612  2863 

31 

197  19  40.5 

3  28 

41.8 

-11  10.4 

+3  31    3.1 

-22     6.8 

9.617  6296 

Aug.         1 

200  45  50.9 

3  23 

42.6 

10  19.6 

3    8  50.0 

22  18.6 

9.622  7196 

204    7  13.1 

3  19 

5.6 

9  21.4 

2  46  27.7 

22  25.2 

9.627  5506 

3 

207  24    9.2 

3  14 

50.0 

8  16.8 

2  24     1.0 

22  27.4 

9.632  1188 
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766.1 

0.21 

6.39 

1  59.7 

21 

11  56  59.51 

+10.017 

+  1  20  18.8 

-77.34 

0.136  8066 

-  772.9 

6.24 

6.42 

2    0.1 

22 

12    1  21.38 

10.006 

0  49  21.3 

77.46 

0.134  9422 

780.8 

6.27 

6.45 

2    0.5 

23 

12    5  43.02 

10.807 

+  0  18  21.3 

77.54 

0.133  0589 

788.0 

G.30 

6.48 

2    0.9 

24 

12  10    4.47 

10.800 

-  0  12  40.4 

77.50 

0.131 1568 

796.5 

6.33 

6.51 

2    1.3 

25 

12  14  25.76 

10.884 

0  43  43.0 

77.62 

0.129  2357 

804.4 

6.35 

6.53 

2    1.8 

26 

12  18  46.93 

+10.880 

-  1  14  46.0 

-77.62 

0.127  2957 

-  812.2 

6.38 

6.56 

2    2.2 

27 

12  23    8.03 

10.878 

1  45  48.6 

77.50 

0.125  3369 

820.1 

6.41 

6.59 

2    2.6 

2S 

12  27  29.08 

10.877 

2  16  50.1 

n.53 

0.123  3591 

828.0 

6.43 

6.62 

2    3.0 

29 

12  31  50.13 

10.878 

2  47  49.8 

77.44 

0.121  3625 

835.9 

G.46 

6.05 

2    3.4 

30 

12  36  11.22 

10.880 

3  18  47.1 

77.33 

0.119  3469 

843.7 

6.49 

6.68 

2    3.8 

31 

12  40  32.39 

+10.884 

-  3  49  41.3 

-77.18 

0.117  3125 

-851.6 

6.53 

6.72 

2    4.2 

1 

12  44  53.68 

10.890 

4  20  31.7 

77.01 

0.115  2591 

850.5 

6.56 

6.75 

2    4.6 

2 

12  49  15.14 

10.808 

4  51  17.6 

76.81 

0.113  1869 

867.4 

6.50 

6.78 

2    5.0 

3 

12  53  36.81 

10.908 

5  21  58.4 

76.58 

0.111 0957 

875.3 

6.62 

6.81 

2    5.5 

4 

12  57  58.72 

10.010 

5  52  33.4 

76.33 

0.108  9856 

883.2 

6.60 

6.85 

2    5.9 

5 

13    2  20.93 

+10.082 

-  6  23    2.0 

-76.05 

0.106  8562 

-891.2 

6.69 

6.88 

2    6.3 

6 

13    6  43.46 

10.046 

6  53  23.5 

76.74 

0.104  7077 

890.2 

6.72 

6.91 

2    6.7 

7 

13  11    6.37 

10.063 

7  23  37.2 

76.40 

0.102  5398 

007.4 

6.76 

6.95 

2    7.2 

8 

13  15  29.70 

10.081 

7  53  42.3 

75.03 

0.100  3522 

015.6 

6.78 

6.98 

2    7.6 

9 

13  19  53.47 

11.000 

8  23  38.2 

74.63 

0.098  1448 

023.9 

6.82 

7.02 

2    8.1 

LO 

13  24  17.73 

+11.0X2 

-  8  53  24.2 

-74.20 

0.095  9174 

-032.3 

6.85 

7.05 

2    8.6 

11 

13  28  42.52 

11.044 

9  22  59.6 

73.74 

0.093  6697 

040.8 

6.89 

7.09 

2    9.0 

12 

13  33    7.87 

11.068 

9  52  23.7 

73.26 

0.091  4016 

040.4 

6.93 

7.13 

2    9.5 

L3 

13  37  33.81 

11.003 

10  21  35.7 

72.74 

0.089  1129 

058.0 

0.97 

7.17 

2  10.0 

L4 

13  42    0.37 

11.120 

10  50  34.9 

72.10 

0.086  8032 

066.7 

7.00 

7.20 

2  10.5 

L5 

13  46  27.60 

+11.140 

-11  19  20.7 

-71.62 

0.084  4725 

-  075.6 

7.04 

7.24 

2  11.0 

L6 

13  50  55.52 

11.178 

11  47  52.4 

71.01 

0.082  1204 

084.5 

7.08 

7.28 

2  11.5 

17 

13  55  24.15 

11.208 

12  16    9.1 

70.37 

0.079  7468 

003.5 

7.12 

7.32 

2  12.1 

L8 

13  59  53.52 

11.340 

12  44  10.1 

60.71 

0.077  3514 

1002.7 

7.15 

7.36 

2  12.6 

19 

14    4  23.66 

11.272 

13  11  54.8 

60.01 

0.074  9339 

1011.9 

7.19 

7.40 

2  13.2 

» 

14    8  54.59 

+11.806 

-13  39  22.3 

-66.28 

0.072  4943 

-1021.2 

7.24 

7.45 

2  13.7 

n 

14  13  26.34 

11.340 

14    6  31.9 

67.52 

0.070  0322 

1030.6 

7.28 

7.49 

2  14.3 

S2 

14  17  58.92 

11.375 

14  33  23.0 

66.73 

0.067  5476 

1040.0 

7.32 

7.53 

2  14.9 

S3 

14  22  32.36 

11.411 

14  59  54.8 

65^1 

0.065  0^103 

1049.4 

7.37 

7.58 

2  15.6 

S4 

14  27    6.67 

U.448 

15  26    6.6 

65.00 

0.062  5102 

1059.0 

7.41 

7.62 

2  16.2 

!5 

14  31  41.87 

+11.48^ 

-15  51  57.6 

-64.18 

0.059  9570 

-1068.7 

7.45 

7.67 

2  16.8 

!6 

14  36  17.97 

11.523 

16  17  27.1 

63.27 

0.057  3806 

1078.4 

7.49 

7.71 

2  17.5 

!7 

14  40  54.99 

11.562 

16  42  34.4 

62..'» 

0.054  7809 

1088.1 

7.54 

7.76 

2  18.2 

8 

14  45  32.95 

11.601 

17    7  18.8 

61.30 

0.052  1579 

1097.8 

7.58 

7.80 

2  18.9 

9 

14  50  11.84 

11.640 

17  31  39.5 

60.36 

0.049  5116 

1107.5 

7.63 

7.85 

2  19.6 

0 

1 

14  54  51.69 
U  S9  32.60  ' 

+11.680 
-hU.TSl  ' 

-17  55  35.9 
-18  19    7.3  1 

-50.33 
->58.28 

0.046  8417 
0.044  1483 

-lU7.a 
1-1127.^ 
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GREENWICH  MEAN  TIME, 


Date. 

Apparent 

RilSht 
AaoensiOQ. 

Var.per 
HcNir. 

Apparent 
Declmatkm. 

Var.per 
Hoar. 

Lqearithmof 

Distance 
from  Earth. 

Var.per 
Hour. 

Seml- 
diani* 
eter. 

Hor. 

Paral- 
lax. 

Noon, 

JVbon. 

Noon. 

Noon, 

JVboA. 

Jtoos. 

JRwn. 

JVbea. 

>ct.     1 

h   xn      s 

14  59  32.50 

s 
+11.721 

•     0      It 
-18  19    7.3 

^58.28 

0.0441483 

-U37.2 

7.73 

7.95 

2 

15    4  14.29 

11.761 

18  42  13.0 

67.19 

0.041  4312 

1187.1 

7.78 

8.00 

3 

15    8  57.05 

11.802 

19    4  52.2 

56.08 

0.038  6900 

1147.2 

7.82 

8.05 

4 

15  13  40.80 

11.844 

19  27    4.4 

54.93 

0.035  9247 

1167.8 

7.87 

8.10 

5 

16  18  25.54 

11.885 

19  48  48.8 

53.76 

0.033  1349 

1167^ 

7.92 

8.15 

6 

15  23  11.26 

+11.026 

-20  10    4.8 

-«2.56 

0.030  3204 

-1177.9 

7.98 

8.21 

7 

15  27  57.97 

11.967 

'20  30  51.5 

51.33 

0.027  4808 

1188.4 

8.03 

8.26 

8 

15  32  45.66 

12.007 

20  51    8.5 

50.08 

0.024  6168 

1199.1 

8.06 

8.31 

9 

15  37  34.32 

12.048 

21  10  55.0 

48.80 

0.021  7251 

1200.9 

8.14 

8.37 

10 

15  42  23.94 

12.087 

21  30  10.5 

47.49 

0.018  8082 

1220.9 

8.19 

8.43 

11 

15  47  14.51 

+12.126 

-21  48  54.1 

-46.15 

0.015  8648 

-12S2.0 

8.24 

8.48 

12 

15  52    5.99 

12.164 

22    7    5.3 

44.79 

0.012  8944 

1243.3 

8.30 

8.64 

13 

15  56  58.37 

12.201 

22  24  43.5 

43.40 

0.009  8966 

1264.8 

8.36 

8.60 

14 

16    1  51.G2 

12.237 

22  41  48.1 

41.98 

0.006  8710 

1206.6 

8.42 

8.66 

15 

16    6  45.72 

12.271 

22  58  18.3 

40.54 

0.003  8171 

1278.4 

8.48 

8.72 

16 

16  11  40.62 

+12.304 

-23  14  13.8 

-39.08 

0.000  7347 

-1290.3 

8.63 

8.78 

17 

16  16  36.31 

12.336 

23  29  33.9 

37.59 

9.997  6233 

1302.6 

8.60 

8.85 

18 

16  21  32.72 

12.365 

23  44  18.0 

86.08 

9.994  4824 

1314.9 

8.66 

8.91 

19 

16  26  29.83 

12.393 

23  58  25.6 

34.55 

9.9913116 

1327.6 

8.73 

8.98 

20 

16  31  27.57 

12.418 

24  11  56.2 

33.00 

9.988  1104 

1340.2 

8.79 

9.04 

21 

16  36  25.90 

+12.442 

-24  24  49.4 

-31.43 

9.984  8785 

-1363.1 

8.85 

9.11 

22 

16  41  24.76 

12.463 

24  37    4.7 

29.84 

9.981  6155 

1366.1 

8.92 

9.18 

23 

16  46  24.09 

12.481 

24  48  41.7 

28.24 

9.978  3210 

1379.3 

8.99 

9.25 

24 

16  51  23.83 

12.497 

24  59  39.9 

26.61 

9.974  9948 

1392.6 

9.06 

9.32 

25 

16  56  23.03 

12.511 

25    9  59.0 

24.97 

9.971  6364 

1406.1 

9.13 

9.39 

26 

17     1  24.33 

+12.522 

-25  19  38.6 

-23.32 

9.968  2456 

-1419.6 

9.20 

9.47 

27 

17    6  24.95 

12.5;iO 

25  28  38.5 

21.66 

9.964  8221 

1433.3 

9.27 

9.54 

28 

17  11  25.73 

12.53.') 

25  36  58.3 

19.99 

9.961  3658 

1447.0 

9.36 

9.62 

29 

17  16  26.60 

12.537 

25  44  37.8 

18.30 

9.957  8763 

1460.9 

9.43 

9.70 

30 

17  21  27.49 

12.537 

25  51  36.7 

16.01 

9.954  3532 

1475.0 

9.61 

9.78 

31 

17  26  28.34 

+12.533 

-25  57  54.9 

-14.91 

9.950  7963 

-1480.2 

9.68 

9.86 

lov.    I 

17  31  29.06 

12.527 

26    3  32.1 

13.20 

9.947  2051 

1503.5 

9.66 

9.94 

2 

17  36  29.60 

12.517 

26    8  28.3 

11.4S 

9.943  5793 

1518.0 

9.74 

10.02 

3 

17  41  29.87 

12.5a> 

26  12  43.3 

9.7r> 

9.939  9183 

1532.8 

9.83 

10.11 

4 

17  46  29.80 

12.489 

26  16  17.0 

8.04 

9.936  2217 

1547.7 

9.90 

10.19 

5 

17  51  29.31 

+  12.470 

-26  19    9.3 

-  6.32 

9.932  4890 

-1562.9 

9.99 

10.28 

6 

17  56  28.33 

12.448 

26  21  20.4 

4.00 

9.928  7195 

1578.4 

10.08 

10.37 

7 

18     1  26.78 

12.422 

26  22  50.2 

2.S.S 

9.924  9127 

1594.0 

10.17 

10.46 

8 

18    6  24.58 

12.393 

26  23  38.7 

-  1.10 

9.921  0680 

1609.9 

10,25 

10.55 

9 

18  11  21.63 

12.361 

26  23  46.1 

+  0.55 

9.917  1847 

1626.2 

10.35 

10.65 

10 

18  16  17.86 

+12.325 

-26  23  12.5 

+  2.25 

9.913  2622 

-1642.7 

10.45 

10.75 

11 

18  21  13.18 

12.285 

26  21  58.1 

3.95 

9.909  2997 

1659.5 

10.54 

10.84 

12 

18  26    7.50 

12.241 

26  20    3.0 

5.64 

9.905  2965 

1676.6 

10.63 

10.94 

13 

18  31    0.74 

12.195 

26  17  27.5 

7.32 

9.901  2520 

1603.9 

10.74 

11.05 

14 

18  35  52.81 

12.144 

26  14  11.9 

8.98 

9.897  1655 

1711.5 

10.84 

11.16 

15 

18  40  43.61 

+12.089 

-26  10  16.4 

+10.63 

9.893  0363 

-1729.6 

10.94 

11.26 

16 

18  45  33.07 

+12.031 

-26    5  41.6 

+12.27 

9.888  8634 

-1747.9 

11.05 

11.37 
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GREENWICH  MEAN  TIME. 


■^ssr 

Var.per 
Hour. 

Apparent 
Declination. 

Var.  i)er 
Iloiir. 

Logarithm  of 

Distance 
froni  Earth. 

Var.  per 
Hour. 

Noon. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Tramit, 

Meridian 

of 

Oreon- 

Xoon. 

Noon. 

Soon. 

Noon. 

Noon. 

Noon. 

i\'00fl. 

wirh. 

h    m      s 
18  45  33.07 

s 
+12.031 

-26    5  41.6 

1 1 
+12.27 

9.888  8634 

-1747.9 

1 » 
11.05 

11.37 

h      in 
3    5.7 

18  50  21.07 

11.969 

26    0  27.6 

13.80 

9.884  W63 

1766.5 

11.16 

11.48 

3    6.6 

18  55    7.54 

11.903 

25  64  35.0 

15.49 

9.880  3841 

1785.4 

11.27 

11.59 

3    7.4 

18  59  52.39 

11.833 

25  48    4.3 

17.07 

9.87G  0762 

180-1.6 

11.38 

11.71 

3    8.2 

19    4  35.51 

11.760 

25  40  55.9 

18.63 

9.8717219 

1824.0 

11.49 

11.82 

3    9.0 

19    9  16.82 

+11.6% 

-25  33  10.4 

+20.16 

9.867  3207 

-1843.7 

11.61 

11.94 

3    9.7 

19  13  56.23 

11.601 

25  24  48.3 

21.67 

9.862  8718 

1863.7 

11.73 

12.07 

3  10.4 

19  18  33.64 

11.516 

25  15  50.3 

23.16 

9.858  3748 

1883.8 

11.85 

12.19 

3  11.1 

19  23    8.97 

11.428 

25    6  16.9 

24.62 

9.853  8292 

1904.2 

11.98 

12.32 

3  11.7 

19  27  42.14 

11.336 

24  56    8.8 

26.05 

9.849  2344 

1924.8 

12.10 

12.45 

3  12.3 

19  32  13.06 

+11.240 

-24  45  26.6 

+27.46 

9.844  Sim 

-1946.6 

12.24 

12.59 

3  12.9 

19  36  41.64 

11.141 

24  34  11.0 

28.84 

9.839  8955 

1966.5 

12.36 

12.72 

3  13.4 

19  41    7.82 

11.040 

24  22  22.7 

30.18 

9.835  1504 

1987.7 

12.50 

12.86 

3  13.9 

19  45  31.52 

10.935 

24  10    2.5 

31.50 

9.830  3542 

2009.1 

12.65 

13.01 

3  14.4 

1 

19  49  52.65 

10.826 

23  57  11.0 

32.79 

9.825  5004 

2030.7 

12.78 

13.15 

3  14.8 

19  54  11.15 

+10.715 

-23  43  49.1 

+34.04 

9.820  6064 

-2052.6 

12.93 

13.30 

3  15.1 

\ 

19  58  26.94 

10.601 

23  29  57.5 

35.26 

9.815  6536 

2074.7 

13.07 

13.45 

3  15.4 

20    2  39.95 

10.483 

23  15  37.0 

36.44 

9.810  6474 

2097.1 

13.23 

13.61 

3  15.7 

20    6  50.11 

10.363 

23    0  48.5 

37.60 

9.805  5871 

2119.8 

13.38 

13.77 

3  16.0 

\ 

20  10  57.34 

10.239 

22  45  32.7 

38.71 

9.800  4721 

2142.8 

13.5-1 

13.93 

3  16.1 

20  15     1.57 

+10.113 

-22  29  50.7 

+39.79 

9.795  3015 

-2166.1 

13.71 

14.10 

3  16.2 

20  19    2.72 

9.983 

22  13  43.2 

40.83 

9.790  0748 

2189.6 

13.87 

14.27 

3  16.3 

20  23    0.72 

9.850 

21  57  11.1 

41.84 

9.784  7912 

2213.4 

14.04 

14.44 

3  16.3 

20  26  55.50 

9.714 

21  40  15.4 

42.80 

9.779  4500 

2237.6 

14.21 

14.62 

3  16.3 

\ 

20  30  46.96 

9.574 

21  22  57.0 

43.73 

9.774  0504 

2262.1 

14.40 

14.81 

3  16.2 

20  34  35.08 

+  9.431 

-21     5  16.9 

+44.61 

9.768  5918 

-22  W.  8 

14.57 

14.99 

3  16.0 

20  38  19.63 

9.285 

20  47  16.1 

45.45 

9.763  0735 

2311. S 

14.75 

15.18 

3  15.8 

20  42    0.68 

9.135 

20  28  55.6 

46.25 

9.757  4948 

2337.2 

14.95 

15.38 

3  15.6 

20  45  38.08 

8.981 

m 

20  10  16.5 

.  47.00 

9.751  8549 

2362.8 

15.14 

15.58 

3  15.3 

20  49  11.73 

8.823 

19  51  19.8 

47.71 

9.746  1534 

2388.6 

15.35 

15.79 

3  14.9 

20  52  41.55 

+  8.661 

-19  32    6.6 

+48.37 

9.740  3896 

-2414.6 

15.55 

16.00 

3  14.4 

20  56    7.42 

8.495 

19  12  38.2 

48.99 

9.734  5632 

2440.8 

15.77 

16.22 

3  13.9 

20  59  29.25 

8.324 

18  52  55.6 

49.55 

9.728  6738 

2467.0 

15.98 

16.44 

3  13.3 

21     2  46.91 

8.148 

18  33    0.0 

50.07 

9.722  7214 

2493.3 

16.19 

16.66 

3  12.6 

21     6    0.30 

7.967 

18  12  52.7 

50.53 

9.716  7059 

2519.6 

16.43 

16.00 

3  11.9 

21     9    9.29 

+  7.781 

-17  52  34.8 

+50.95 

9.710  6274 

-2545.7 

16.65 

17.13 

3  11.1 

21  12  13.76 

7.591 

17  32    7.6 

51.31 

9.704  4865 

2571.7 

16.89 

17.38 

3  10.2 

21  15  13.60 

7.395 

17  11  32.3 

51.62 

9.698  2835 

2597.4 

17.14 

17.63 

3    9.3 

21  18    8.67 

7.193 

16  50  50.2 

51.88 

9.692  0193 

2622.7 

17.38 

17.88 

3    8.2 

> 

21  20  68.83 

6.986 

16  30    2,7 

52.08 

9.685  6947 

2647.7 

17.64 

18.15 

3    7.1 

21  23  43.97 

+  6.774 

-16    9  10.9 

+62.23 

9.679  3109 

-2672.1 

17.90 

18.42 

3    5.9 

21  26  23.93 

6.555 

15  48  16.2 

52.32 

9.672  8692 

2695.9 

18.17 

18.69 

3    4.6 

21  28  58.58 

6.331 

15  27  20.0 

52.36 

9.666  3713 

2719.0 

18.44 

18.97 

3    3.3 

( 

21  31  27.77 

6.100 

15    6  23.6 

52.34 

9.659  8186 

2741.4 

18.72 

19.26 

3     1.8 

21  33  51.36 

5.864 

14  45  28.3 

52.26 

9.653  2132 

2762.9 

19.01 

19.56 

3    0.2 

• 

21  36    9.17 
^  38  21.07  1 

+  5.620 
-h  5.370  * 

-14  24  35.7  i 
-14    3  47.1 

+52.12 
+51.92 

9.646  5573 
9.639  8535 

-2783.5 

i\^.%^ 
\*1<^.\1 
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Dtte. 


Jl. 


eb. 


AT. 


pr. 


L 
3 
5 

7 
9 

11 
13 
15 
17 
19 

21 
23 
25 
27 
29 

31 
o 

4 
6 

8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 
2 

4 

6 

8 

10 

12 
14 
16 
18 
20 

22 
24 
26 
28 
30 

1 
3 


Ilelioonitrio 

Lonsitude, 

Mean  Equinox 

of  DaK*. 


/* 


213  3  29.8  , 
216  16  0.5 
219  28  20.1 
222  40  28.7 
225  52  26.6 

229  4  13.7 
232  15  50.4 
235  27  16.9 
238  38  33.3 
241  49  40.2 

245  0  38.0 
248  11  26.9 
251  22  7.6 
254  32  40.4 
257  43  5.8 

260  53  24.5 
264  3  37.0 
267  13  43.7 
270  23  45.4 
273  33  42.5 

276  43  35.7 
279  53  25.6 
283  3  12.6 
286  12  57.4 
289  22  40.6 

292  32  22.6 
295  42  4.1 
298  51  45,5 
302  1  27.4 
305  11  10.1 

308  20  54.2 
311  30  40.1 
314  40  28.1 
317  50  18.7 
321  0  12.3 

324  10  9.0 
327  20  9.3 
330  30  13.4 
333  40  21.6 
336  50  34.1 

340  0  51.1 
343  11  12.7 
346  21  39.2 
349  32  10.8 
352  42  47.5 

355  53  29.5 
359    4  17.0 


Var.  per 
Day. 

•     1 

ti 

1  36 

18.1 

1  :}6 

12.6 

L  36 

7.0 

I  36 

1.6 

L  35 

56.2 

I  35 

30.0 

L  35 

45.8 

L  35 

40.7 

I  35 

35.8 

I  35 

31.1 

L  35 

26.6 

L  35 

22.4 

t  35 

18.3 

I  35 

14.5 

I  35 

11.0 

1  35 

7.8 

L  35 

4.8 

I  35 

2.1 

I  34 

59.7 

I  34 

67.5 

I  34 

55.7 

L  34 

54.2 

L  34 

52.9 

I  34 

52.0 

I  34 

51.3 

L  34 

50.8 

I  34 

50.7 

L  34 

50.8 

I  34 

51.1 

L  34 

51.7 

L  34 

52.5 

I  34 

53.4 

I  34 

54.6 

L  34 

56.0 

L  34 

57.5 

I  34 

59.2 

I  35 

1.1 

I  35 

3.1 

I  35 

5.2 

I  35 

7.4 

I  35 

9.6 

L  35 

12.0 

I  35 

14.5 

I  :« 

17.1 

I  35 

19.7 

I  35 
1   3.<i 

22.4 
2A.1 

Reduction 
to  Orbit. 


It 


-3  0.5 
2  67.9 
2  53.1 
2  46.1 
2  37.0 

-2  26.0 
2  13.2 
1  58.7 
1  42.8 
1  25.6 

-1     7.4 

0  48.4 

0  28.8 

-0    8.8 

+0  11.3 

+0  31.2 

0  50.7 

1  9.6 
1  27.6 

1  44.6 

+2    0.2 

2  14.4 
2  27.0 
2  37.7 
2  46.6 

+2  53.4 

2  58.1 

3  0.6 
3  0.9 
2  59.0 

+2  55.0 
2  48.8 
2  40.5 
2  30.3 
2  18.3 

+2  4.6 
1  49.4 
1  32.8 
1  15.1 
0  56.4 

+0  37.1 

+0  17.3 

-0    2.7 

0  22.7 

0  42.4 

-1     1.6 
-1  20.1 


HalkKMitiic 
Latitude. 

Var.  per 
Day. 

I> 
Ra 

e        t         ti 

1 

tl 

+2  18  38.2 

-4 

10.7 

9 

2  10    4.2 

4 

33.1 

9 

2    1    6.2 

4 

34.7 

9 

1  51  45.9 

4 

45.4 

9 

1  42    5.2 

4 

55.2 

9 

+1  32    5.8 

-5 

4.0 

9 

1  21  49.8 

5 

11.9 

9 

1  11  18.9 

5 

18.8 

9 

1    0  35.3 

5 

24.7 

9 

0  49  40.9 

5 

29.6 

9 

+0  38  37.7 

-5 

33.4 

9 

0  27  27.9 

5 

36.2 

9 

0  16  13.5 

5 

38.0 

9 

+0    4  56.5 

5 

38.8 

9 

-0    6  20.9 

5 

38.5 

9 

-0  17  36.8 

-h 

37.2 

9 

0  28  49.1 

5 

34.9 

9 

0  39  55.7 

5 

31.5 

9 

0  50  54.6 

5 

27.2 

9 

1     1  43.8 

5 

21.9 

9 

-1  12  21.5 

-5 

15.6 

9 

1  22  45.7 

5 

8.4 

9 

1  32  54.6 

5 

0.3 

9 

I  42  46.2 

4 

51.2 

9 

1  52  18.9 

4 

41.3 

9 

-2     1  30.9 

-4 

30.6 

9 

2  10  20.7 

4 

19.0 

9 

2  18  46.5 

4 

6.7 

9 

2  26  47.0 

3 

53.6 

9 

2  34  20.6 

3 

39.9 

9 

-2  41  26.0 

-3 

25.5 

9 

2  48    2.0 

3 

10.4 

9 

2  54    7.3 

2 

54.8 

9 

2  59  40.8 

2 

38.7 

9 

3    4  41.6 

2 

22.0 

9 

-3    9    8.6 

-2 

4.9 

9 

3  13    1.1 

1 

47.5 

9 

3  16  18.3 

1 

29.7 

9 

3  18  59.7 

1 

11.6 

9 

3  21    4.6 

0 

53.3 

9 

-3  22  32.8 

-0 

34.8 

9 

3  23  23.8 

-0 

1G.2 

9 

3  23  37.5 

+0 

2.5 

9 

3  23  13.8 

0 

21.2 

9 

3  22  12.7 

0 

39.9 

9 

-3  20  34.3 

+0 

58.5 

9 

-3  18  18.9 

+1 

16.9 

S 
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1 

■^^-  ^K^  m  ^  • 

1   ^^^SSS^'^ 
1  ^Uaa  EqniDox 

Var.pcr 
Day. 

Reduction 
toOibtt. 

Heliooentrie 
Latitude. 

Var.  per 
Day. 

Lonrfthmof 
RadJuB  Vector. 

Var.  per 
Day. 

1      •    /      ## 

•    $     it 

#        n 

•     #      ## 

1      It 

1  \  355  53  29.5 

1  36  22.4 

-1    1.6 

-3  20  34.3 

-M)  58.5 

9.861  4090 

-584 

( 

i    359   4  17.0 

1  35  25.1 

120.1 

3  18  18.9 

1  16.9 

9.861  2889 

616 

5       215    9.9 

1  35  27.9 

1  37.6 

3  15  26.9 

1  35.1 

9.861 1627 

646 

7      5  26    8.5 

1  35  30.7 

1  53.8 

3  11  58.6 

1  53.1 

9.861  0307 

674 

9      8  37  12.7 

1  35  33.5 

2    8.7 

3    7  54.6 

2  10.8 

9.860  8934 

699 

11 1   11  48  22.7 

1  35  36.5 

-2  22.1 

-3    3  15.8 

+2  28.0 

9.860  7513 

-722 

Ul   14  59  38.6 

1  35  39.4 

2  33.7 

2  58    2.9 

2  44.9 

9.860  6046 

744 

161   18  11    0.5 

1  35  42.5 

2  43.3 

2  52  16.7 

3     1.2 

9.860  4540 

763 

171   21  22  28.5 

1  35  45.5 

2  51.0 

2  45  58.3 

3  17.1 

9.860  2997 

779 

191    24  34    2.5 

1  35  48.6 

2  56.5 

2  39    8.7 

3  32.4 

9.860  1424 

794 

21 1    27  45  42.8 

1  35  51.7 

-2  59.9 

-2  31  49.2 

+3  47.0 

9.859  9824 

-806 

23  1    30  57  29.4 

1  35  54.9 

3    1.0 

2  24    1.0 

4     1.0 

9.859  8203 

815 

25 

34    9  22.4 

1  35  58.1 

2  59.9 

2  15  45.7 

A  14.2 

9.859  6566 

822 

27 

37  21  21.8 

1  36    1.3 

2  56.5 

2    7    4.6 

4  26.7 

9.859  4918 

826 

29 

40  33  27.8 

1  36    4.7 

2  51.0 

1  57  59.4 

4  38.4 

9.859  3265 

827 

1 

43  45  40.5 

1  36    8.0 

-2  43.3 

-1  48  31.6 

+4  49.3 

9.859  1611 

-826 

3 

46  57  59.9 

1  36  11.4 

2  33.5 

1  38  43.0 

4  59.2 

9.858  9961 

823 

5 

50  10  26.1 

1  36  14.8 

2  21.8 

1  28  35.5 

5     8.2 

9.858  8320 

817 

7 

53  22  59.1 

1  36  18.3 

2    8.3 

1  18  10.8 

5  16.3 

9.858  6694 

808 

9 

56  35  39.2 

1  36  21.8 

1  53.2 

1    7  31.0 

5  23.4 

9.858  5089 

797 

11 

59  48  26.4 

1  36  25.4 

-1  36.7 

-0  66  37.9 

+5  29.5 

9.858  3508 

-783 

13 

63    1  20.7 

1  36  28.9 

1  18.9 

0  45  33.7 

5  34.6 

9.858  1957 

767 

15 

66  14  22.2 

1  36  32.5 

1    0.1 

0  34  20.4 

5  38.6 

9.858  0441 

748 

17 

69  27  30.8 

1  36  36.1 

0  40.6 

0  23    0.1 

5  41.5 

9.857  8965 

727 

19 

72  40  46.8 

1  36  39.8 

0  20.5 

0  11  35.0 

5  43.4 

9.857.7534 

704 

21 

75  54  10.0 

1  36  43.4 

-0    0.2 

-0    0    7.3 

+5  44.1 

9.857  6152 

-678 

23 

79    7  40.5 

1  36  47.0 

+0  20.2 

+t  11  20.8 

5  43.8 

9.857  4824 

650 

25 

82  21  18.1 

1  36  50.6 

0  40.3 

0  22  47.3 

5  42.4 

9.857  3553 

620 

27 

85  35    2.9 

1  36  54.2 

0  59.9 

0  34    9.8 

5  39.0 

9.857  2344 

588 

29 

88  48  54.8 

1  36  57.7 

1  18.7 

0  45  26.1 

5  36.3 

9.857  1202 

554 

31 

92    2  53.6 

1  37     1.1 

+1  36.6 

+0  56  34.1 

+5  31.5 

9.857  0129 

-519 

2 

95  16  59.1 

1  37    4.4 

1  53.3 

1    7  31.5 

5  25.7 

9.856  9128 

481 

4 

98  31  11.3 

1  37    7.7 

2    8.5 

1  18  16.4 

5  18.9 

9.856  8205 

442 

6 

101  45  29.8 

1  37  10.8 

2  22.0 

1  28  46.6 

5  11.0 

9.856  7360 

402 

8 

104  59  54.5 

1  37  13.8 

2  33.8 

1  39    0.0 

5     2.1 

9.856  6599 

360 

10 

108  14  25.0 

1  37  16.7 

+2  43.6 

+1  48  54.5 

+4  52.3 

9.856  5922 

-317 

12 

111  29    1.0 

1  37  19.3 

2  51.3 

1  58  28.4 

4  41.4 

9.856  5332 

273 

14 

114  43  42.1 

1  37  21.8 

2  56.8 

2    7  39.6 

4  29.6 

9.856  4831 

228 

16 

117  58  28.0 

1  37  24.0 

3    0.1 

2  16  26.4 

4  17.0 

9.856  4420 

183 

18 

121  13  18.1 

1  37  26.0 

3    1.0 

2  24  47.0 

4     3.5 

9.856  4101 

136 

20 

124  28  12.0 

1  37  27.8 

+2  59.6 

+2  32  39.8 

+3  49.2 

9.856  3875 

-  90 

22 

127  43    9.2 

1  37  29.3 

2  55.9 

2  40    3.2 

3  34.1 

9.856  3743 

-  42 

24 

130  58    9.1 

1  37  30.6 

2  50.0 

2  46  55.9 

3  18.4 

9.856  3706 

+    5 

26 

134  13  11.2 

1  37  31.5 

2  41.9 

2  53  16.3 

3     2.0 

9.856  3762 

o2 

28 

137  28  14.7 

1  37  32.1 

2  31.6 

2  59    3.4 

2  45.0 

9.866  3912 

IH) 

30 

140  43  19.2 

1  37  32.3 

+2  19.5 

+3    4  15.9 

+2  27.4 

9.866  4156 

+145 

2 

143  58  23.8 

1  37  92.2 

+2    5.5 

+3    8  52.8 

+2    9.4 

i  ^,%bft\\^^ 

\     VV«. 
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Dat«. 

Heliocentric 

TiOngitude, 

Mean  Eqninox 

of  Date. 

Var.  per 
Day. 

0          /              It 

O          1            it 

ily          2 

143  58  23.8 

1  37  32.2 

4 

147  13  28.0 

1  37  81.9 

6 

150  28  31.1 

1  37  31.1 

8 

153  43  32.3 

1  37  3ao 

10 

156  58  31.0 

1  37  28.6 

12 

160  13  26.5 

1  37  26.K 

14 

163  28  18.0 

1  37  24.7 

16 

166  43    4.9 

1  37  22.2 

18 

169  57  46.4 

1  37  19.3 

20 

173  12  22.0 

1  37  16.2 

22 

176  26  51.0 

1  87  12.8 

24 

179  41  12.8 

1  37    9.0 

26 

182  55  26.8 

1  37     5.0 

28 

186    9  32.5 

1  37    0.7 

30 

189  23  29.4 

1  36  56.2 

ue.        1 

192  37  17.0 

1  36  51.4 

3 

195  50  55.0 

1  36  46.5 

5 

199    4  22.9 

1  36  41.4 

7 

202  17  40.5 

1  36  36.2 

9 

205  30  47.6 

1  36  30.9 

11 

208  43  43.9 

1  86  25.5 

13 

211  56  29.4 

I  36  20.0 

15 

215    9    3.8 

1  36  14.5 

17 

218  21  27.3 

1  36    9.0 

19 

221  33  39.9 

1  36     3.5 

21 

224  45  41.5 

1  Ail  58.1 

23 

227  57  32.4 

I  35  52.8 

25 

231    9  12.7 

1  35  47.6 

27 

234  20  42.8 

1  35  42.5 

29 

237  32    2.8 

1  35  37.5 

31 

240  43  13.1 

1  35  32.8 

»pt.        2 

243  54  14.1 

1  35  28.2 

4 

247    5    6.2 

I   35  23.9 

6 

250  15  49.9 

I  85  19.8 

8 

253  26  25.5 

1   35  15.9 

10 

256  36  53.7 

1  35  12.3 

12 

259  47  15.0 

1  35     9.0 

14 

262  57  29.7 

1  35     5.9 

16 

266    7  38.7 

1  35     3.1 

18 

269  17  42.2 

1  35     0.6 

20 

272  27  41.1 

1  34  58.4 

22 

275  37  35.8 

1  34  56.4 

24 

278  47  27.0 

1  34  54.8 

26 

281  57  15.2 

1  34  53.5 

28 

286    7    1.1 

1  34  52.4 

ao 

288  16  45.0 

1  34  51.6 

s 

291  36  27.6 

1  34  61.1 

Redaction 
to  Orbit. 

Heliocentric 
Latitude. 

Var.  per 
Day. 

1 
Ri 

#       ti 

m       1         n 

#       ## 

+2    5.5 

+3    8  52.8 

+2    9.4 

5 

149.9 

3  12  53.3 

1  51.0 

c 

1  33.0 

3  16  16.6 

1  32.2 

c 

1  14.8 

3  10    2.0 

1  13.1 

J 

0  55.7 

3  21    9.0 

0  63.8 

i 

+0  35.8 

+3  22  37.3 

+0  34.4 

c 

+0  15.6 

3  23  26.6 

+0  14.9 

c 

-0    4.9 

3  23  36.8 

-0     4.7 

c 

0  25.3 

3  23    7.9 

0  34.2 

s 

0  45.4 

3  22    0.0 

0  43.6 

J 

-1    4.9 

+3  20  13.4 

-1     2.9 

c 

1  23.5 

3  17  48.6 

1  21.9 

J 

1  41.1 

3  14  46.1 

1  40.6 

c 

1  57.4 

3  11    6.5 

1  69.0 

i 

2  12.1 

3    6  50.6 

2  16.9 

c 

t. 

-2  25.2 

+3    1  69.4 

-2  84.3 

i 

2  36.4 

2  56  33.8 

2  61.2 

i 

2  45.7 

2  50  34.9 

8     7.6 

c 

2  52.8 

2  44    3.9 

8  23.3 

i 

2  57.8 

2  37    2.2 

3  88.3 

i 

-3    0.5 

+2  29  31.1 

-3  62.7 

c 

3    0.9 

2  21  32.1 

4     6.2 

c 

2  59.1 

2  IS    6.9 

4  18.9 

J 

2  55.0 

2    4  17.1 

4  30.8 

c 

2  48.8 

1  55    4.4 

4  41.8 

c 

< 

-2  40.4 

+1   15  30.7 

-4  61.9 

i 

2  30.1 

1  35  37.6 

5     1.0 

c 

2  17.9 

1  25  27.2 

6     9.2 

c 

2    4.0 

1  15    1.3 

5  16.5 

c 

1  48.5 

1     4  21.9 

5  22.7 

i 

-1  31.8 

+0  53  31.1 

-6  27.9 

c 

1  13.9 
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0.294  0634 

575 .1'l 

2.57 

4.47 

20  28.3 

25 

8  43    1.07 

+6.346 

+19  21  17.2 

-21.  SI 

0.292  6740 

-aH2.:j 

2.58 

4.49 

20  26.9 

26 

8  45  30.68 

6.333 

19  12  30.8 

22.05 

0.291  2685 

5H9.0 

2.58 

4.50 

20  25.4 

27 

8  47  59.72 

6.108 

19    3  38.6 

22.29 

0.289  8467 

595.8 

2.59 

4.51 

20  23.9 

28 

8  50  28.18 

6.174 

18  54  40.8 

22.53 

0.288  4085 

002.7 

2.60 

4.53 

20  22.5 

29 

8  52  56.07 

6.150 

18  45  37.4 

33.76 

0.286  9537 

009.0 

2.61 

4.54 

20  21.0 

30 

1 

8  55  23.37 
f  8  57  50.10  1 

+6.136 
■he.102  1 

+18  36  2S.6 
-his  27  14.6  1 

-23.08 
-23.19 

0.285  4823 
0.283  9940 

-610.6 

MARS,  1917. 

MEAN  TDIE. 


MARS,  1917. 

GREENWICH  MEAN  TIME. 


169 


*ffsr 


AoOH. 


h  m  s 
10  39  21.36 
10  41  18.49 
10  43  14.90 
10  45  10.59 
10  47    5.o3 


10  48 
10  50 
10  52 
10  54 
10  56 

10  58 

11  0 
11  1 
11  3 
11  5 


59.73 
53.18 
45.87 
37.81 
28.98 

19.39 
9.02 
57.86 
45.91 
33.16 


11  7  19.59 
11  9  5.20 
11  10  49.96 
11  12  33.88 
11  14  16.92 

11  15  59.09 
11  17  40.35 
11  19  20.70 
11  21  0.11 
11  22  38.58 

11  24  16.07 
11  25  52.58 
11  27  28.08 
11  29  2.55 
11  30  35.98 

11  32  8.34 
11  33  39.63 
11  35  9.81 
11  36  38.88 
11  38    6.81 

11  39  33.60 
11  40  59.21 
11  42  23.63 
11  43  46.84 
11  45    8.82 

11  46  29.55 
11  47  48.99 
11  49  7.14 
11  60  23.95 
11  51  39.41 

11  52  53.47 
IJ  54    e.ll  I 


Vv.per 
Hour. 


iVOM. 


+4 


8 

+4.895 

1.8S5 

1.835 

.805 

1.774 

.743 
.712 
.680 
.648 
.616 

+4.584 
.552 
.519 
.486 
.452 

.418 
.383 
.348 
.312 
.375 

.238 
.200 
.162 
.123 
.083 

+4.042 
4.000 
3.958 
3.915 
8.871 

+3.826 
8.781 
8.734 
8.688 
8.640 

+8.592 
3.542 
8.402 
3.442 
3.390 

+3.337 
3.283 
3.228 
8.172 
8.115 

+3.056 


.\pparent 
Declmatloo. 

Var.per 
Hour. 

Loporithin  of 

DfaUDce 
from  Earth. 

1 

Var.  per 
Hour. 

Serni- 

iliam- 

etar. 

Uor. 

PWBl- 

lax. 

Trail-. t. 

Meridian 

of 

AboR. 

Nbitn. 

fireen- 

A<ooii. 

Noon. 

Noon. 

Noon, 

wich. 

O           /            0t 

+  10  29  46.9 

-26.55 

0.194  5394 

-1018.3 

3.2:? 

5.62 

h      ni 
18  57.8 

10  19  10.7 

20.47 

0.192  0835 

•    1028.2 

3.24 

5.65 

18  55.8 

10    8  36.4 

26.39 

0.189  6038 

1038.2 

3.27 

5.69 

18  53.8 

9  58    4.1 

26.30 

0.187  1002 

1048.2 

:J.2S 

5.r2 

18  51.8 

9  47  33.9 

26.21 

0.184  5726 

lai^.i 

3.30 

5.75 

18  49.8 

+  9  37    6.1 

-26.11 

0.182  OlMl 

-lOftS.l 

3.32 

5.79 

IS  -17.7 

9  26  40.7 

26.00 

0.179  4455 

1078.2 

3.34 

5.82 

18  45.7 

9  16  18.0 

25.89 

0.176  8457 

108S.:j 

3.36 

5.86 

18  43.6 

9    5  57.9 

25.78 

0.174  2215 

1098.5 

3.38 

5.89 

18  41.5 

8  55  40.7 

25.66 

0.171  5729 

110;^.7 

3.40 

5.93 

18  39.4 

+  8  45  26.5 

-25.52 

0.168  mm 

-lUH.l 

3.42 

0.96 

18  37.3 

8  35  15.6 

25.39 

0. 166  2013 

ii29.r> 

3.44 

6.00 

18  35.2 

8  25    7.9 

25.25 

0.163  4781 

1139.9 

3.47 

6.01 

18  31?  .0 

8  15    3.7 

25.10 

0.160  7296 

115U.5 

3.49 

6.08 

18  :?0.9 

8    5    3.1 

24.05 

0.157  9557 

1161.1 

3.51 

6.12 

18  2S.7 

+  7  55    6.3 

-24.79 

0.155  1561 

-1171.9 

3.51 

6.16 

18  26.5 

7  45  13.4 

24.62 

0.152  3307 

1182.6 

3.56 

6.20 

18  24.4 

7  35  24.8 

24.44 

0.149  4793 

1193.5 

3.5S 

6.24 

18  22.2 

7  25  40.5 

24.25 

0.146  6016 

1204.5 

3.60 

6.28 

18  19.9 

7  16    0.8 

24.06 

0.143  6975 

1215.6 

3.6:? 

6.32 

18  17.7 

+  76  25.8 

>23.86 

0.140  7669 

-122«.6 

3.65 

HM 

18  15.5 

6  56  55.8 

23.64 

0.137  8097 

12:{7.7 

3.68 

6.41 

18  13.2 

6  47  30.9 

23.42 

0.134  8259 

124X.8 

3.70 

6.45 

18  10.9 

6  38  11.3 

23.20 

0.131  8153 

12ti0.0 

3.73 

6.50 

18    8.6 

6  28  57.3 

22.97 

0.128  7781 

1271.1 

3.75 

6.54 

18    6.3 

+  6  19  48.9 

-22.73 

0.125  7142 

-1282.2 

3.78 

6.59 

18    4.0 

6  10  46.4 

22.48 

0.122  6236 

1293.3 

3.81 

6.6:? 

18     1.7 

6    1  49.9 

22.22 

0.119  5064 

1304.4 

3.83 

6.68 

17  50.3 

6  52  59.7 

21.96 

0.116  3626 

1315.4 

3.86 

6.73 

17  56.0 

5  44  16.0 

21.68 

0.113  1924 

1326.4 

3.89 

6.78 

17  W.5 

+  5  85  38.9 

-21.40 

0.109  9959 

-1337.3 

3.92 

6.83 

17  62.1 

5  27    8.6 

21.12 

0.106  7732 

1348.2 

3.95 

6.88 

17  49.7 

5  18  45.3 

20.82 

0.103  5244 

1359.1 

3.98 

6.93 

17  47.2 

5  10  29.1 

20.52 

0.100  2497 

1309.8 

4.01 

6.99 

17  44.8 

5    2  20.2 

20.21 

0.096  9403 

1380.5 

4.01 

7.04 

17  42.3 

+  4  54  18.9 

-19.90 

0.093  6232 

-1391.2 

4.07 

7.09 

17  30.8 

4  46  25.1 

19.58 

OmO  2715 

1401.9 

4.10 

7.15 

17  37.2 

4  38  39.2 

19.25 

0.0S()  8943 

1412.5 

4.13 

7.20 

17  :14.7 

4  31     1.2 

18.91 

0.083  4917 

1423.0 

4.17 

7.2<) 

17  :^2.i 

4  23  31.4 

18.57 

o.oso  mm 

143.'?.« 

4.20 

7.32 

17  21^5 

+  4  16    9.9 

-18.22 

0.076  6105 

-1444.2 

4.24 

7.38 

17  26.9 

4    8  57.1 

17.85 

0.073  1319 

1454.7 

4.27 

7.44 

17  24.3 

4    1  53.0 

17.48 

0.069  6282 

1465.1 

4.30 

7.50 

17  21.7 

3  54  67.9 

17.10 

0.m\  0993 

1475.6 

4.34 

7.56 

17  10.0 

3  48  12.1 

16.71 

0.062  5155 

1485.9 

4.37 

7.62 

17   16.3 

+  3  41  35.7 

-16.31 

0.058  9668 

-1496.3 

4.41 

7.68 

17  13.6 
\\1  X^,'^ 

+  3  36    9.1  1 

•       ■       • 

0.055  3635 

•      •      •      • 
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FOR  GREENWICH  MEAN  NOON 


Dat 

e. 

HelkKwntric 

Lontritude, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Reduetfcm 
to  Orbit. 

Heliooentric 
Latitiide. 

Vv.per 
Day. 

1  LonriClimor 

"% 

•        t          n 

1      II 

n 

m       9         $9 

#/ 

Fan. 

1 

302  56  43.4 

37    8.1 

+28.5 

-1  46  44.3 

-10.8 

0.145  9131 

-1 

3 

304  11    4.0 

37  12.4 

26.5 

1  47  22.4 

18.8 

0.145  4963 

1 

0 

305  25  33.1 

37  16.6 

24.4 

1  47  57.5 

16.8 

0.145  0942 

1 

mm 
f 

306  40  10.3 

37  20.6 

22.3 

1  48  29.7 

15^ 

0.144  7071 

1 

9 

307  54  55.3 

37  24.5 

20.1 

1  48  58.9 

13.8 

0.144  3353 

1 

11 

309    9  48.0 

37  28.2 

+17.9 

-1  49  25.0 

-12^ 

0.143  9789 

-1 

13 

310  24  47.9 

37  31.7 

15.7 

1  49  48.0 

10.8 

0.143  6383 

1 

15 

3U  39  54.7 

37  35.1 

13.5 

1  50    8.0 

0.2 

0.143  3136 

1 

17 

312  55    8.1 

37  38.3 

11.2 

1  50  24.8 

7.6 

0.143  0051 

1 

19 

314  10  27.8 

37  41.4 

8.9 

1  50  38.5 

6.0 

0.142  7129 

1 

21 

315  25  53.4 

37  44.3 

+  6.5 

-1  50  48.9 

-4.4 

0.142  4374 

-1 

23 

316  41  24.7 

37  47.0 

4.2 

1  50  56.2 

2.0 

0.142  1786 

1 

25 

317  57    1.1 

37  40.5 

+  1.8 

1  51    0.3 

-1.3 

0.141  9367 

1 

27 

319  12  42.5 

37  51.8 

-  0.5 

1  51    1.2 

+  0.4 

0.141  7119 

1 

29 

320  28  28.3 

37  54.0 

2.9 

1  50  58.8 

2.0 

0.141  5043 

31 

321  44  18.3 

37  56.0 

-  5.3 

-1  50  53.2 

+  8.6 

0.141  3141 

- 

?eh. 

2 

323    0  12.1 

37  57.8 

7.6 

1  50  44.4 

5.2 

0.141 1414 

4 

324  16    9.3 

37  50.4 

10.0 

1  50  32.3 

6.0 

0.140  9863 

6 

325  32    9.6 

38    0.8 

12.3 

1  50  16.9 

8.5 

0.140  8490 

8 

326  48  12.5 

38     2.1 

14.6 

1  49  58.4 

10.1 

0.140  7296 

10 

328    4  17.8 

38    3.1 

-16.9 

-1  49  36.6 

+11.7 

0.140  6280 

- 

12 

329  20  24.9 

38    4.0 

19.1 

1  49  11.6 

13.3 

0.140  5445 

14 

330  36  33.6 

38    4.7 

21.3 

1  48  43.3 

14.9 

0.140  4790 

U) 

331  52  43.5 

38     5.2 

23.5 

1  48  11.8 

16.5 

0.140  4316 

18 

333    8  54.1 

38     5.4 

25.6 

1  47  37.1 

18.1 

0.140  4023 

20 

334  25    5.1 

38    5.5 

-27.7 

-I  46  59.3 

+19.7 

0.140  3912 

- 

22 

335  41  16.0 

38    5.4 

29.7 

1  46  18.3 

21.3 

0.140  3982 

+ 

24 

336  57  26.6 

38    5.1 

31.7 

1  45  34.2 

22.8 

0.140  4235 

2« 

338  13  36.4 

38    4.6 

33.6 

1  44  46.9 

24.4 

0.140  4668 

2S 

;^9  29  45.0 

38     4.0 

35.4 

1  43  56.6 

25.9 

0.140  5282 

Jar. 

•> 

310  45  52.1 

38    3.1 

-37.1 

-1  43    3.3 

+27.4 

0.140  6077 

+ 

1 

342     1  57.3 

38     2.0 

38.8 

1  42    6.9 

28.9 

0.140  7052 

G 

3-13  18    0.1 

38    0.8 

40.4 

1  41     7.6 

30.4 

0.140  8206 

8 

344  34    0.3 

37  59.3 

42.0 

1  40    5.4 

31.8 

0.140  9540 

10 

:M5  49  57.3 

37  57.7 

43.4 

1  39    0.3 

33.3 

0.141 1051 

12 

347    5  51.0 

37  55.9 

-44.8 

-1  37  52.3 

+34.7 

0.141  2738 

+ 

14 

348  21  40.8 

37  53.9 

46.0 

1  36  41.6 

36.1 

0.141  4600 

16 

:M9  37  26.5 

37  51.8 

47.2 

1  35  28.0 

37.4 

0.141  6637 

18 

350  53    7.7 

37  49.4 

48.3 

1  34  11.8 

38.S 

0.141  8847 

20 

352    8  43.9 

37  4<^.S 

49.3 

1  32  52.9 

40.1 

0.142  1228 

22 

353  24  14.9 

37  44.1 

-50.2 

-1  31  31.4 

+41.4 

0.142  3779 

+ 

24 

354  39  40.3 

37  41.2 

51.0 

1  30    7.4 

42.6 

0.142  6497 

26 

355  54  59.8 

37  38.2 

51.7 

i  28  40.9 

43.9 

0.142  9382 

28 

357  10  13.1 

37  35.0 

52.3 

1  27  11.9 

45.1 

0.143  2431 

30 

358  25  19.7 

37  81.6 

52.8 

1  25  40.6 

46.3 

0.143  5642 

kv. 

1 

359  40  19.4 

37  28.0 

-53.2 

-1  24    6.9 

+47.4 

0.143  9014 

+: 

tOi 

3 

0  65  11.8 

37  24.3 

-53.5 

-I  22  31.1 

+48.4 

0.144  2543 

+] 
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FOR  GREENWICH  MEAN  NCX)N. 


Hdioontric 

- 

to. 

Iffcan  Equinox 
or  I>at«. 

V^r.per 
Day. 

Rcductioii 
to  Orbit. 

Heliocentric 
Latltxide. 

Var.  per 
Day. 

Lonrithm  of 
Radhu  Vfotor. 

Day. 

«      •       /• 

»      tt 

/» 

•         1           n 

II 

1 

359  40  19.4 

37  28.0 

-53.2 

-1  24    6.9 

+47.4 

0.143  9014 

+1725 

3 

0  55  11.8 

37  34.3 

63.5 

1  22  31.1 

48.4 

0.144  2543 

1804 

5 

2    9  56.7 

37  20.5 

63.7 

1  20  53.1 

49.5 

0.144  6228 

1881 

•* 

4 

3  24  33.8 

37  16.5 

53.8 

1  19  12.9 

50.6 

0.145  0066 

1957 

9 

4  39    2.7 

87  12.4 

53.8 

1  17  30.7 

51.6 

0. 145  4054 

20R1 

11 

S  53  23.2 

87    8.1 

-53.6 

-1  15  46.6 

•(-52.6 

0.145  8191 

+2105 

13 

7    7  34.9 

37    3.6 

53.4 

1  14    0.4 

53.6 

0.146  2473 

2177 

15 

8  21  37.6 

36  50.0 

53.1 

1  12  12.4 

54.5 

0.146  6897 

2247 

17 

9  35  81.0 

36  64.3 

52.7 

1  10  22.6 

55.3 

0.147  1462 

2317 

19 

10  49  14.9 

36  49.5 

52.2 

1     8  31.2 

56.1 

0.147  6164 

2385 

21 

12    2  49.0 

36  44.5 

-51.6 

-1    6  38.1 

+57.0 

0.148  1000 

+2451 

23 

13  16  13.0 

36  30.5 

51.0 

1    4  43.4 

57.7 

0.148  5967 

2516 

25 

14  29  26.8 

36  34.3 

50.2 

1    2  47.2 

58.5 

0.149  1062 

2579 

27 

15  42  30.1 

36  20.0 

49.3 

1    0  49.6 

59.1 

0.149  6283 

2641 

29 

16  55  22.7 

36  23.6 

48.3 

0  58  50.7 

59.8 

0.1501625 

2701 

1 

18    8    4.3 

36   18.0 

-47.3 

-0  56  50.5 

+60.4 

0.150  7086 

+2760 

3 

19  20  34.7 

36  12.4 

46.2 

0  54  49.1 

61.0 

0.1512663 

2X17 

5 

20  32  53.8 

36    6.7 

45.0 

0  52  46.5 

61.6 

0.1518353 

2872 

7 

21  45    1.3 

36    0.8 

43.7 

0  50  42.8 

62.1 

0.152  4151 

292('> 

9 

22  56  57.0 

35  54.9 

42.4 

0  48  38.1 

62.6 

0.153  0056 

2979 

11 

24    8  41.0 

35  40.0 

-40.9 

-0  46  32.5 

+63.0 

0.153  6064 

+3029 

13 

25  20  12.9 

35  42.9 

39.4 

0  44  26.1 

63.4 

0.154  2170 

3077 

15 

26  31  32.5 

35  36.7 

37.9 

0  42  18.8 

63.8 

0.154  8372 

3124 

17 

27  42  39.8 

35  30.6 

36.3 

0  40  10.8 

64.2 

0.155  4667 

3170 

19 

28  53  34.7 

35  24.3 

34.6 

0  38    2.2 

04.5 

0.156  1051 

3214 

21 

30    4  16.8 

35  17.9 

-32.9 

-0  35  53.0 

+64.7 

0.156  7520 

+32.T<i 

23 

31  14  46.3 

35  11.5 

31.1 

0  33  43.3 

65.0 

0.157  4072 

329t'> 

25 

32  25    2.9 

35    5.1 

29.3 

0  31  33.1 

65.2 

0.158  0703 

33:i.'i 

27 

33  35    6.5 

34  58.5 

27.4 

0  29  22.5 

65.4 

0.158  7409 

3372 

29 

34  44  57.0 

34  52.0 

25.5 

0  27  11.6 

65.5 

0.15<)4188 

3407 

31 

35  54  34.4 

34  45.4 

-23.6 

-0  25    0.4 

+65.H 

0.160  1035 

+3440 

2 

37    3  58.4 

34  38.7 

21.6 

0  22  49.1 

•.>.7 

0.160  7947 

8472 

4 

38  13    9.2 

34  32.1 

19.6 

0  20  37.6 

65.8 

0.161  4922 

3502 

6 

39  22    6.6 

34  25.3 

17.G 

0  18  26.1 

65.8 

0.162  1955 

3531 

8 

40  30  50.5 

84  18.6 

15.6 

0  16  14.5 

65.8 

0.162  9044 

3558 

10 

41  39  21.0 

84  11.8 

-13.5 

-0  14    2.9 

+65.8 

0.1H3  6184 

+3.58,* 

12 

42  47  37.8 

84    5.0 

11.4 

0  11  51.5 

65.7 

0.164  3373 

3606 

14 

43  55  41.0 

83  58.2 

9.3 

0    9  40.2 

65. « 

0.165  0607 

3628 

16 

45    3  30.7 

33  51.4 

7.2 

0    7  29.1 

65. o 

0.165  7883 

3648 

18 

46  11    6.6 

33  44.5 

5.1 

0    5  18.3 

65.3 

0.166  5198 

3667 

20 

47  18  28.9 

33  37.7 

-  3.0 

-0    3    7.8 

+65.2 

0.167  2549 

+3684 

22 

48  25  37.5 

33  30.9 

-  0.9 

-0    0  57.7 

64.9 

0.167  9932 

869() 

.24 

49  32  32.4 

33  24.0 

+  l.l 

+0    1  11.9 

64.7 

0.168  7345 

3713 

26 

50  39  13.6 

33  17.2 

3.2 

0    3  21.2 

64.5 

0.169  4783 

8725 

28 

51  45  41.1 

33  10.3 

5.3 

0    5  29.9 

64.2 

0.170  2245 

3736 

30 

52  51  54.8 

83    3.5 

+  7.4 

+0    7  38.0 

+63.9 

0.170  9728 

+3746 

2 

53  57  55.0 

82  56.6    I 

-f  9A 

+0    9  45.6 

+63  .ft 

i  o.\i\i*>?n 
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MARS,  1917. 

FOR  GREENWICH  MEAN  NOON, 


Date. 


July 


Aug. 


Sept. 


2 
4 
6 
8 
10 

12 
14 
16 
18 
20 

22 
24 
26 
28 
30 

1 
3 
5 
7 
9 

11 
13 
15 
17 
19 

21 
23 
25 
27 
29 

31 

o 

»j 

4 
6 

8 

10 
12 
14 
16 
18 

20 
22 
24 
26 
28 

SO 


Heliocentric 

LooEitude, 

ICean  Equinox 

of  Date. 


Var.  per 
Day. 


n 


53  57  55.0 

55  3  41.4 

56  9  14.3 

57  14  33.5 

58  19  39.2 

59  24  31.4 

60  29  10.2 

61  33  35.5 

62  37  47.5 

63  41  46.1 

64  45  31.4 

65  40    3.7 

66  52  22.8 

67  55  29.0 

68  58  22.2 

70  1    2.6 

71  3  30.2 

72  5  45.1 

73  7  47.4 

74  9  37.3 

75  11  14.7 

76  12  40.0 

77  13  53.0 

78  14  53.9 

79  15  42.9 

80  16  20.1 

81  16  45.4 

82  16  59.3 

83  17    1.6 

84  16  52.5 

85  16  32.2 

86  16    0.8 

87  15  18.4 

88  14  25.1 

89  13  21.1 

90  12    6.4 

91  10  41.3 

92  9    5.9 

93  7  20.2 

94  5  24.5 

95  3  18.8 

96  1    3.3 

96  58  38.2 

97  56    3.6 

98  63  19.6 

99  50  26.3 
100  47  24.0 


32 
32 
32 
32 
32 

32 
32 
32 
32 
31 

31 
31 
31 
31 
31 

31 
31 
31 
30 
30 

30 
30 
30 
30 
30 

30 
30 
30 
2U 
29 

29 
29 
29 
29 
29 

29 
29 
29 
29 
28 

28 
28 
28 
28 
28 

28 
28 


56.6 
49.8 
43.0 
36.2 
29.5 

22.7 

16.0 

9.3 

2.6 

56.0 

49.4 
42.8 
36.3 
29.8 
23.4 

17.0 
10.6 
4.3 
58.0 
51.8 

45.7 
39.6 
33.5 
27.5 
21.6 

15.6 

9.8 

4.0 

58.3 

52.6 

47.1 
41.5 
36.1 
30.7 
25.3 

20.0 

14.9 

9.7 

4.6 

59.6 

54.7 
49.8 
4o.l 
40.3 
36.7 

31.1 
26.6 


ReductioD 
to  Orbit. 

HeUoeentric 
Latitade. 

1 

Var.  per 
Day. 

n 

•      '       " 

It 

+  9.4 

+0    9  45.6 

+63.6 

11.4 

0  11  52.4 

63.2 

13.4 

0  13  58.6 

62.9 

15.4 

0  16    4.0 

62.5 

17.3 

0  18    8.7 

62.1 

+  19.2 

+0  20  12.5 

+61.7 

21.1 

0  22  15.5 

61.2 

23.0 

0  24  17.5 

60.8 

24.8 

0  26  18.7 

60.3 

26.5 

0  28  18.9 

59.9 

+28.2 

+0  30  18.1 

+69.3 

29.9 

0  32  16.2 

58.8 

31.5 

0  34  13.3 

58.3 

33.1 

0  36    9.3 

67.7 

34.6 

0  38    4.1 

57.1 

+36.1 

+0  39  57.8 

+56.6 

37.6 

0  41  50.3 

56.0 

38.9 

0  43  41.6 

55.4 

40.2 

0  45  31.7 

64.8 

41.5 

0  47  20.6 

.54.1 

+42.7 

+0  49    8.2 

+53.5 

43.8 

0  50  54.5 

52.8 

44.9 

0  52  39.4 

52.1 

45.9 

0  54  23.0 

51.5 

46.9 

0  56    5.2 

50.8 

+47.8 

+0  57  46.0 

+50.1 

48.6 

0  59  25.5 

49.4 

49.4 

1     1    3.5 

48.7 

50.1 

1    2  40.1 

48.0 

50.8 

1    4  15.3 

47.2 

r51.4 

+1     5  49.0 

+46.5 

51.9 

1     7  21.2 

45.7 

52.3 

1     8  51.9 

45.0 

52.7 

1  10  21.1 

44.2 

53.1 

1   11  48.8 

43.5 

^53.3 

+1  13  15.0 

+42.7 

53.5 

1  14  39.7 

41.9 

53.7 

i  16    2.7 

41.2 

53.8 

1  17  24.3 

40^ 

53.8 

1  18  44.3 

39.6 

f53.7 

+  1  20    2.7 

+38.8 

53.6 

1  21  19.6 

38.0 

0.1.0 

i  22  34.8 

37.2 

53.3 

1  23  48.5 

36.4 

53.0 

1  25    0.5 

35.6 

+52.6 

+1  26  10.9 

+34.8 

+52.2 

+1  27  19.8 

+34.0 

1 

R 


MABS,  1917. 
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FOR  GREENWICH  MEAN  NOON. 


fliUooeatrie 

MmfiRiiinox 
ofDaU.        , 

Var.  per 
Day. 

Reduction 
to  Orbit. 

HeUooMlrlo 
l^ititude. 

Var.  per 
D*7. 

Lonrithmof 
Rfulliis  Vector. 

Vsr.per 
Day. 

•    '      ft 

t      ii 

n 

•     1       II 

91 

100  47  24.0 

28  36.6 

+62.2 

+1  27  19.8 

•f34.0 

0.203  7563 

+3868 

101  44  12.8 

38  22.2 

51.8 

1  28  27.1 

33.2 

0.204  3251 

3834 

102  40  62.7 

28  17.8 

51.3 

1  29  32.7 

32.4 

0.204  8859 

3785 

103  37  24.0 

28  13.5 

60.7 

I  30  36.7 

31.0 

0.205  4389 

3745 

104  33  46.8 

28     0.3 

60.1 

I  31  39.0 

30.8 

0.205  9839 

3706 

106  30    1.2 

28    6.1 

+49.4 

+  1  32  39.7 

-t-29.9 

0.206  5207 

+3664 

106  26    7.4 

28     1.1 

48.7 

1  33  38.7 

29.1 

0.207  0494 

3633 

107  22    5.5 

27  67.1 

48.0 

1  34  36.2 

2t».3 

0.207  6697 

3581 

108  17  55.7 

27  63.1 

47.2 

1  35  32.0 

27.5 

0.208  0817 

3539 

109  13  38.1 

27  49.3 

46.3 

1  36  26.2 

36.7 

0.208  5851 

3496 

110   9  12.9 

27  45.6 

+45.4 

+  1  37  18.8 

+25.9 

0.209  0801 

+3453 

111    4  40.1 

27  41.8 

44.4 

1  38    9.8 

25.1 

0.209  5663 

3409 

112   0    0.1 

27  38.3 

43.4 

1  38  59.1 

24.2 

0.210  0438 

3365 

112  55  12.9 

27  34.6 

42.4 

1  39  46.7 

33.4 

0.210  5125 

3333 

113  50  18.7 

27  31.2 

41.3 

1  40  32.7 

33.6 

0.210  9724 

3377 

114  45  17.6 

27  27.7 

+40.2 

+1  41  17.1 

+31.8 

0.2114233 

+3333 

115  40    9.7 

27  24.4 

39.0 

1  41  59.9 

31.0 

0.211  8661 

3187 

116  34  55.3 

27  21.2 

37.8 

1  42  40.9 

30.1 

0.212  2979 

3141 

117  29  34.4 

27  18.0 

36.6 

1  43  20.4 

19.3 

0.212  7215 

3096 

118  24    7.2 

27  14.9 

35.3 

1  43  58.2 

18.5 

0.213  1359 

3049 

119  18  33.9 

27  11.9 

+34.0 

+1  44  34.4 

+17.7 

0.213  6410 

+3003 

120  12  54.7 

27     8.9 

32.7 

1  45    9.0 

16.9 

0.213  9368 

1965 

121    7    9.5 

27     6.0 

31.3 

1  45  41.9 

16.0 

0.214  3232 

1908 

122    1  18.7 

27    3.2 

29.9 

1  46  13.1 

15.2 

0.214  7001 

1861 

122  55  22.4 

27    0.5 

28.5 

1  46  42.7 

14.4 

0.215  0675 

1813 

123  49  20.7 

26  57.8 

+27.0 

+1  47  10.7 

+13.6 

0.215  4264 

+1766 

124  43  13.7 

26  55.2 

25.6 

1  47  37.1 

13.8 

0.215  7737 

1717 

125  37     1.7 

26  52.7 

24.1 

1  48    1.8 

13.0 

0.216  1123 

1669 

126  30  44.6 

20  50.2 

22.6 

1  48  25.0 

11.3 

0.216  4412 

1630 

127  24  22.8 

26  48.0 

21.1 

1  48  46.6 

10.4 

0.216  7602 

1571 

128  17  56.5 

26  45.7 

+19.5 

+1  49    6.4 

+  9.5 

0.217  0696 

+1533 

129  11  25.6 

36  43.5 

17.9 

1  49  24.7 

8.8 

0.217  3691 

1478 

130    4  50.4 

26  41.3 

16.3 

1  49  41.4 

8.0 

0.217  6587 

1433 

130  58  11. 0 

26  39.3 

14.7 

1  49  56.6 

7.3 

0.217  9384 

1374 

131  51  27.6 

26  37.3 

13.1 

1  50  10.0 

6.4 

0.218  2082 

1334 

132  44  40.2 

26  35.4 

+11.5 

+1  50  21.9 

+  5.6 

0.218  4681 

+1374 

133  37  49.1 

26  33.6 

9.9 

1  50  32.2 

4.8 

0.218  7178 

1234 

134  30  54.5 

26  31.8 

8.2 

1  50  40.9 

4.0 

0.218  9576 

1174 

135  23  56.4 

36  30.1 

6.6 

1  50  48.0 

3.3 

0.219  1873 

1133 

136  16  55.0 

26  28.5 

5.0 

1  50  53.5 

3.4 

0.219  4069 

1073 

137    9  50.5 

26  27.0 

+  3.3 

+1  50  67.6 

+  1.6 

0.219  6164 

+1023 

138    2  43.0 

26  25.5 

+  1.6 

1  50  59.9 

+  0.8 

0.219  8157 

971 

138  55  32.7 

26  24.2 

0.0 

1  51    0.7 

0.0 

0.220  0048 

930 

139  48  19.7 

26  22.9 

-  1.6 

1  50  59.8 

-0.8 

0.2201838 

860 

140  41    4.2 

26  21.6 

3.3 

1  60  57.5 

1.6 

0.220  3526 

818 

141  33  46.3 

26  20.5 

-  4.9 

+1  60  63.5 

-3.4 

0.220  6110 

+  767 

142  26  26.1 

»  19.4     , 

-  6.6 

+1  60  48.1 

-3.1 

i  ^retss^mL 
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JUPITER,  1917. 


GREENWICH  MEAN  TIME. 


r>ai 

«. 

ADparent 

Right 
Aaocnsioii. 

Var.per 
Hour. 

Apparent 
Dedhiation. 

Var.per 
Hoar. 

LoflirlUunof 
from  Earth. 

Var.per 
Hour. 

Polar 
Seml- 
dim- 
eter. 

Hor. 

Paial- 

lax. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

jvaoiSi 

JTOM. 

J  MX. 

1 

h    m       s 
1  36  5S.03 

s 
+0.356 

O           /             // 

+  8  45  15.9 

// 
+2.89 

0.665  0022 

+607.4 

20.36 

If 

1.90 

2 

1  37    6.97 

0.388 

8  46  27.5 

3.07 

0.666  4607 

607.0 

20.29 

1.90 

3 

1  37  16.67 

0.420 

8  47  43.4 

3.25 

0.667  9203 

608.3 

20.22 

1.89 

4 

1  37  27.12 

0.461 

8  49    3.5 

3.43 

0.669  3806 

608.6 

20.15 

1.88 

5 

1  37  38.32 

0.482 

8  50  27.8 

3.60 

0.670  8412 

608.6 

20.08 

1.88 

6 

1  37  50.26 

+0.513 

+  8  51  56.4 

+3.78 

0.672  3015 

+608.4 

20.02 

1.87 

7 

1  38    2.94 

0.544 

8  53  29.1 

3.96 

0.673  7612 

608.0 

19.95 

1.87 

8 

I  38  16.35 

0.574 

8  55    5.9 

4.12 

0.675  2199 

607.5 

19.88 

1.86 

9 

1  38  30.49 

0.604 

8  56  46.7 

4.28 

0.676  6772 

606.0 

19.82 

1.85 

10 

1  38  45.36 

0.634 

8  58  31.6 

4.45 

0.678  1327 

606.1 

19.75 

1.85 

11 

1  39    0.94 

+0.664 

+  9    0  20.5 

+4.62 

0.679  5862 

+605.1 

19.68 

1.84 

12 

1  39  17.24 

0.694 

9  .  2  13.3 

4.78 

0.681  0371 

604.0 

19.62 

1.83 

13 

1  39  34.24 

0.723 

9    4    9.9 

4.94 

0.682  4852 

602.7 

19.55 

1.83 

14 

1  39  51.94 

0.752 

9    6  10.5 

5.10 

0.683  9301 

601.3 

19.49 

1.82 

15 

1  40  10.34 

0.781 

9    8  14.8 

5.26 

0.685  3713 

509.7 

19.42 

1.82 

16 

1  40  29.43 

+0.810 

+  9  10  23.0 

+5.42 

0.6S6  8087 

+508.0 

19.36 

1.81 

17 

1  40  49.21 

0.838 

9  12  34.7 

5.57 

0.688  2418 

506.2 

19.29 

1.80 

18 

1  41     9.67 

0.866 

9  14  50.2 

5.72 

0.689  6703 

504.2 

19.23 

1.80 

19 

1  41  30.80 

0  894 

9  17    9.3 

5.87 

0.691  0939 

502.1 

19.17 

1.79 

20 

1  41  52.60 

0.922 

9  19  32.1 

6.02 

0.692  5122 

580.8 

19.11 

1.79 

21 

1  42  15.06 

+0.950 

+  9  21  58.3 

+6.17 

0.693  9249 

+587.4 

19.04 

1.78 

22 

1  42  38.18 

0.977 

9  24  28.1 

6.32 

0.695  3317 

584.9 

18.98 

1.77 

23 

1  43     1.96 

1.004 

.9  27     1.4 

6.46 

0.696  7322 

.S82.2 

18.92 

1.77 

24 

1  43  26.38 

i.o;n 

9  29  38.0 

6.59 

0.698  1260 

.579.3 

18.86 

1.76 

26 

1  43  51.44 

1  .(^7 

9  32  17.9 

6.73 

0.699  5129 

576.4 

18.80 

1.76 

26 

1  44  17.13 

+1.084 

+  9  35     1.1 

+6.87 

0.700  8926 

+573.3 

18.74 

1.75 

27 

1  44  43.45 

1.109 

9  37  47.5 

7.00 

0.702  2647 

570.1 

18.68 

1.75 

28 

1  45  10.38 

1.135 

9  40  37.1 

7.13 

0.703  6290 

566.8 

18.62 

1.74 

29 

1  45  37.91 

1.160 

9  43  29.7 

7.26 

0.704  9853 

563.4 

18.66 

1.74 

30 

1  46    6.04 

1.1H4 

9  46  25.4 

7.3S 

0.70(5  3333 

.')59.9 

18.51 

1.73 

31 

1  46  34.77 

+  1.209 

+  9  49  24.1 

+7.51 

0.707  6728 

+556.3 

18.45 

1.72 

Feb. 

1 

1  47    4.07 

1 .233 

9  52  25.7 

7.62 

0.709  0035 

552.6 

18.39 

1.72 

2 

1  47  33.05 

1.2.>7 

9  55  30.1 

7.74 

0.710  3252 

.•>48.8 

18.34 

1.71 

3 

1  4S    4.41 

1 .2Sl 

9  5vS  37.3 

7.M 

0.711  6377 

*V«4  •V 

18.28 

1.71 

4 

1  48  35.42 

l.:w 

10     I  47.3 

7.97 

0.712  IM08 

541.0 

18.23 

1.70 

5 

1  49    6.99 

+1.:!27 

H  10    4  59.9 

+8.08 

0.714  2343 

+536.9 

18.17 

1.70 

6 

1  49  39.11 

1  .;i.X) 

10    8  15.2 

8.19 

0.715  5181 

532.9 

18.12 

1.69 

7 

1  50  11.77 

1 .372 

10  11  33.1 

8.30 

0.716  7921 

528.8 

18.07 

1.69 

8 

1  50  44.96 

1 .394 

10  14  53.5 

S.40 

0.718  0561 

524.5 

18.01 

1.68 

9 

1  51  18.67 

1.416 

10  IS  1(1.4 

.S.aO 

0.719  3098 

520.2 

17.96 

1.68 

10 

1  51  52.91 

+  1.437 

+  10  21  41.7 

+8.r.o 

0.720  5531 

+515.9 

17.91 

1.67 

11 

1  52  27.66 

1 .459 

10  25    9.4 

S.70 

0.721  7859 

511.4 

17.86 

1.67 

12 

1  53    2.92 

1.4M0 

10  28  39.4 

8. so 

0.723  0079 

506.9 

17.81 

1.66 

13 

1  53  38.68 

1.500 

10  32  11.8 

S.S9 

0.724  2192 

502.4 

17.76 

1.66 

14 

1  54  14.94 

1.521 

10  35  46.3 

8.98 

0.725  4195 

497.8 

17.71 

1.66 

15 

1  54  51.69 

+1.541 

+10  39  23.0 

+9.07 

0.726  6087 

+493.1 

17.66 

1.65 

.  ■ 

16 

1  55  28.92 

+1.561 

+10  43     1.9 

+9.16 

0.727  7866 

+488.4 

17.62 

1.65 
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^fisr 


Var.per 
Hour. 


Xoon. 


h  m  s 
1  55  28.92 
1  56  6.62 
1  56  44.79 
1  57  23.44 
1  58    2.55 

1  58  42.10 

1  59  22.10 

2  0  2.54 
2  0  43.40 
2     1  24.4 


2  2    6.40 

2  2  48.52 

2  3  31.04 

2  4  13.96 

2  4  57.26 

2  5  40.94 

2  6  25.00 

2  7    9.42 

2  7  54.20 

2  8  39.34 


2  9 
2  10 
2  10 
2  11 
2  12 

2  13 
2  14 
2  14 
2  15 
2  16 


24.84 
10.68 
56.85 
43.36 
30.19 

17.35 
4.83 
52.62 
40.72 
29.12 


2  17  17.82 
2  18  6.82 
2  18  56.10 
2  19  45.67 
2  20  35.51 

2  21  25.62 

2  22  16.00 

2  23    6.64 

2  23  57.52 

2  24  48.65 


28 

2  25  40.02 

29 

2  26  31.63 

30 

2  27  23.45 

31 

2  28  15.50 

pr.  1 

2  29  7.77 

2 

2  30  0.25 

3 

2  30  52.94 

I 


JVooii. 


s 
+1.561 
1.581 
1.600 
1.620 
1.639 

-1-1.657 
1.676 
1.604 
1.711 
1.729 

4-1.746 
j  1.763 
I  1.760 
;      1.796 

!      1.812 

1 

I   -1-1.828 


1.843 
1.85S 
1.873 

1.88S 

-1-1.903 
1.917 
1.931 
1.944 
1.958 

-1-1.972 
1.985 
1.998 
3.010 
3.023 

-f-2.035 
2.047 
2.059 
2.071 
2.082 

+2.093 
2.104 
3.115 
2.125 
2.135 

+2.145 
2.155 
2.164 
3.173 
2.182 

+2.191 
+2.300 


.\ppareiit      '  Var.  per 
DeeuDfttSon.    .    Hour. 


JVbon. 


+ 
+ 


0  43 
0  46 
0  50 
0  54 
0  57 


1 

5 

9 

13 

1  17 


1.9 
42.8 
25.8 
10.8 
57.7 

46.4 
36.9 
29.2 
23.2 
18.8 


1  21  16.0 
1  25  14.7 
1  29  15.0 
1  33  16.7 
1  37  19.7 

1  41  24.1 
1  45  29.7 
1  49  36.5 
1  53  44.5 

1  57  53.7 

2  2  3.9 
2  6  15.2 
2  10  27.4 
2  14  40.6 
2  18  54.7 

2  23  9.7 
2  27  25.4 
2  31  42.0 
2  35  59.8 
2  40  17.3  i 

2  44  36.0 
2  48  55.3  I 
2  63  15.1  j 

2  57  35.4  I 

3  1  66.2  ; 

3    6  17.5  ' 

3  10  39.1 

3  15     I.l 

3  19  23.3 

3  23  45.8 

3  28    8.4 

3  32  31.2 

3  36  54.2 

3  41  17.2 

3  45  40.3 

3  50  3.4 
3  54  26.5 


Noon. 
It 

+  9.16 
9.25 
9.33 
9.41 
9.49 

+  9.57 
9.64 
9.71 
9.78 
9.85 

+  9.91 

9.9K 

10.04 

10.10 

10.15 

+  10.21 
10.26 
10.31 
10.36 
10.40 

+10.45 
10.49 
10.53 
10.57 
10.61 

+10.64 
10.67 
10.71 
10.74 
10.76 

+10.79 
10.  A2 
10.84 
10. H6 
10.88 

+10.W 
10.91 
10.92 
10.93 
10.94 

+10.95 
10.95 
10.96 
10.96 
10.96 

+10.96 
•^10.96 


Loearithin  of 

ubtanoA 
from  Earth. 


Noon. 


0.727  7866 
0.728  9530 
0.730  1079 
0.731  2510 
0.732  3821 


0.733 
0.734 
0.735 
0.736 
0.737 

0.738 
0.739 
0.710 
0.742 
0.743 


5011 
6078 
7021 
7839 
85:J0 

90fM 

95:^ 

9836 
0013 
0059 


0.743  9972 
0.744  9754 
0.745  9403 
0.746  8920 
0.747  8305 


0.748 
0.749 
0.750 
0.751 
0.752 

0.75:^ 
0.754 
0.754 
0.755 
0.756 

0.757 
0.758 
0.758 
0.759 
0.760 

0.7(M> 
0.761 
0.7(12 
0.7f)3 
0.7(;3 

0.7(4 
0.7(54 
0.7(J5 
0.7()6 
0.7GG 

0.767 
0.767 


7556  , 

(1673  I 

5655  ! 

4501  i 

3211  ' 

I 

178t 
0220 
8519  i 
6680  ! 
4703  ■ 


2586 
0330 
7934 
5:W6 
2717 

9895 
6929 
3S21 
05(>8 

7171  ' 

I 

7(4  3631  ! 


904() 
G117 
2144 

802S 

37()8  ; 
9363  ' 


Var.  I  NT 
Uour. 


Noon. 

-t-488.4 
483.6 
47K.h 
473.  S 
46H.H 

+46:^.7 
458. .1 
453.3 
44M.1 
442.K 

+437.5 
432.1 
42(K7 
421.3 
415.S 

+410.3 
404. K 
399.3 
393.  K 
38K.2 

+3H2.7 
377.1 
371.4 
365.K 
360.1 

+354.4 
34.S.7 
342.9 
337.2 
331.4 

+32.1. « 
319.S 
313.9 
30S.() 
302.1 

+29«l.l 
29().l 
2S4.1 
27S.1 
2715.1 

-h2Wi.l 
2H<).1 
254.1 
24S.1 
242.2 

+23(>.2 
+23(».\ 


Polar 

Somi- 

dlani- 

etw. 


Noon. 


17.62 
17.57 
17.52 
17.48 
17.43 

17.:i8 
17.34 
17.30 
17.25 
17.21 

17.17 
17.13 
17.09 
17.05 
17.01 

16.97 
16.93 
16.K9 
16.8(3 
16.82 

16.79 
16.75 
16.72 
16.(>8 
16.(>5 

16.62 
16.58 
16.55 
16.52 
16.49 

1().46 
16.43 
16.40 
16.37 
16.35 

16.32 
16.29 
16.27 
16.24 
16.L'2 

16.19 
16.17 
16.15 
16.12 
16.10 

16.08 


Hot. 
Paral- 
lax. 


XtMtU. 


.65 
.64 
.64 
.63 

.6:^ 

1.6:) 
.62 
.62 
.61 
.61 

.60 
.60 
.60 
.59 
.59 

.59 

.58 
.58 
.58 
.57 

.57 
.57 
.56 
.56 
.5(i 

.55 
.5"> 
.55 
.51 
.54 

.51 
.54 
.5'i 
.53 
.53 

.53 
.52 

.52 

.51 
.51 
.51 
.51 
.51 

.50 


TniiLsii . 

Meridian 

of 
<lrcen- 
wich. 


1 


h 
4 
4 
4 
4 


III 
11.3 

K.O 
4.7 
1.4 


3  58.1 

3  51.8 
3  51.6 
3  IS. 3 
3  4r).l 
3  41.8 

3  ,38.6 
3  35.3 
3  32.1 
3  28.9 
3  25.7 

3  22.5 

3  19.3 

3  16.1 

3  12.9 

3  9.7 

3  6.5 

3  3.4 

3  0.2 

2  57.0 

2  53.9 

2  50.7 
2  47.6 
2  44.4 
2  41.3 
2  38.2 

2  :^.l 

2  32.0 

*>    '>C  c 

2  25.7 
2  22.6 

2  19.5 

2  16.4 

2  13.3 

2  10.2 

2  7.2 

2  4.1 

2  1.0 

1  57.9 

1  54.9 

1  51.8 

1  48.7 
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D«te. 


Apr. 


May 


Apptrant 
AaoenskxL 


JVoon. 


h    m       s 

1 

2  29     7.77 

2 

2  30    0.25 

3 

2  30  52.94 

4 

2  31  45.83 

5 

2  32  38.92 

6 

2  33  32.20 

7 

2  34  25.66 

8 

2  35  19.31 

9 

2  36  13.14 

10 

2  37    7.15 

11 

2  38    1.32 

12 

2  38  55.66 

13 

2  39  50.15 

14 

2  40  44.81 

15 

2  41  39.62 

IG 

2  42  34.58 

17 

2  43  29.69 

18 

2  44  24.94 

19 

2  45  20.32 

20 

2  46  15.84 

21 

2  47  11.48 

22 

2  48    7.23 

23 

2  49    3.10 

24 

2  49  59.07 

25 

2  50  55.15 

26 

2  51  51.32 

27 

2  52  47.59 

28 

2  53  43.94 

29 

2  54  40.38 

30 

2  55  36.89 

1 

2  56  33.47 

2 

2  57  30.12 

3 

2  58  26.83 

4 

2  59  23.60 

5 

3    0  20.43 

6 

3    1  17.31 

7 

3    2  14.24 

8 

3    3  11.22 

9 

3    4    8.23 

10 

3    5    5.27 

11 

3    6    2.35 

12 

3    6  59.45 

13 

3    7  56.57 

14 

3    8  53.72 

15 

3    9  50.88 

le 

8  10  48.05 

17 

3  11  46.23 

iVar.per 
Hour. 

1 

1 

Apparent 
Dacliiiatioii. 

Vw.per 
Hour. 

JVbon. 

Noon. 

Noon. 

'*    "s  "" 

•      1      tt 

II 

+2.182 

+13  45  40.3 

+10.96 

2.191 

13  50    3.4 

10.96 

2.200 

13  54  26.5 

10.96 

2.208 

13  58  49.5 

10.96 

2.216 

14    3  12.4 

10.95 

+2.224 

+14    7  35.1 

+10.94 

2.231 

14  11  57.7 

10.94 

2.239 

14  16  20.1 

10.93 

2.247 

14  20  42.2 

10.92 

2.254 

14  25    4.1 

10.91 

+2.261 

+14  29  25.7 

+10.89 

2.268 

14  33  46.9 

10.88 

2.274 

14  38    7.8 

10. 8<; 

2.281 

14  42  28.3 

10.84 

2.287 

14  46  48.3 

10.82 

+2.293 

+14  51    7.9 

+10.81 

2.299 

14  55  27.0 

10.79 

2.305 

14  59  45.6 

10.70 

2.311 

15    4    3.7 

10.74 

2.310 

15    8  21.1 

10.71 

+2.321 

+15  12  37.9 

+10.69 

2.325 

15  16  54.1 

10.06 

2.330 

15  21     9.5 

10. (i3 

2.334 

15  25  24.2 

10.60 

2.338 

15  29  38.1 

10.56 

+2.342 

+15  33  51.2 

+10.53 

2.346 

15  38    3.5 

10.50 

2.350 

15  42  15.0 

10.46 

2.353 

15  46  25.6 

10.42 

2.356 

15  50  35.3 

10.39 

+2.359 

+15  54  44.1 

+10.35 

2.362 

15  58  52.0 

10.31 

2.364 

16    2  58.8 

10.26 

2.367 

16    7    4.7 

10.22 

2.369 

16  11     9.5 

10.18 

+2  .,371 

+16  15  13.3 

+10.14 

2.^T^ 

16  19  16.0 

10.09 

2.37.5 

16  23  17.6 

10.04 

2.37r) 

16  27  18.1 

10.00 

2.378 

16  31  17.5 

9.05 

+2.370 

+  16  35  15.7 

+  9.90 

2.380 

16  39  12.8 

9.85 

2.381 

16  43    8.7 

9.80 

2.381 

16  47    3.3 

9.75 

2.382 

16  50  56.7 

9.70 

+2.382 

+16  54  48.9 

+  9.65 

+2.382 

+16  58  39.8 

+  9.59 

DisUnoe 
from  Earth. 

Vw.pv 
Hoar. 

Pohr 

Sonl- 

dlun- 

otar. 

Hot. 

Noom. 

Noon. 

Noon, 

JVSMIk 

0.766  8028 

+242.2 

n 

16.10 

9$ 

1.51 

0.767  3768 

S36J 

16.08 

1.50 

0.767  9363 

an.i 

16.06 

1.50 

0.768  4814 

324.1 

16.04 

1.50 

0.769  0121 

218.1 

16.02 

1.50 

0.769  5284 

+212.1 

16.00 

1.50 

0.770  0303 

206.1 

15.98 

1.49 

0.770  5179 

200.2 

15.96 

1.49 

0.770  9911 

194.2 

15.95 

1.49 

0.771  4500 

188.2 

15.93 

1.49 

0.771  8944 

+182.2 

15.91 

1.49 

0.772  3244 

176.2 

15.90 

1.49 

0.772  7400 

170.1 

15.88 

1.48 

0.773  1411 

164.1 

15.87 

1.48 

0.773  5277 

158.1 

15.85 

1.48 

0.773  8999 

+152.1 

15.84 

1.48 

0.774  2576 

146.0 

15.83 

1.48 

0.774  6007 

139.9 

15.82 

1.48 

0.774  9292 

133.8 

16.80 

1.48 

0.775  2431 

127.8 

15.79 

1.48 

0.775  5424 

+121.7 

15.78 

1.48 

0.775  8270 

115.5 

15.77 

1.47 

0.776  0970 

109.5 

15.76 

1.47 

0.776  3524 

103.4 

15.75 

1.47 

0.776  5932 

97.3 

15.74 

1.47 

0.776  8195 

+  91.2 

15.73 

1.47 

0.777  0311 

85.1 

15.73 

1.47 

0.777  2282 

79.1 

15.72 

1.47 

0.777  4108 

73.1 

15.71 

1.47 

0.777  5789 

67.0 

15.71 

1.47 

0.777  7325 

+  61.0 

15.70 

1.47 

0.777  8716 

55.0 

15.70 

1.47 

0.777  9963 

49.0 

15.69 

1.47 

0.778  1067 

42.9 

16.69 

1.47 

0.778  2027 

37.0 

15.68 

1.47 

0.778  2845 

+  31.1 

16.68 

1.47 

0.778  3519 

25.1 

15.68 

1.47 

0.778  4051 

19.2 

15.68 

1.47 

0.778  4439 

13.2 

15.68 

1.47 

0.778  4684 

7.3 

15.68 

1.47 

0.778  4787 

+    1.3 

16.67 

1.47 

0.778  4746 

-    4.7 

16.67 

1.47 

0.778  4562 

10.6 

16.68 

1.47 

0.778  4235 

16.6 

15.68 

1.47 

0.778  3764 

22.6 

15.68 

1.47 

0.778  3150 

-28.6 

16.68 

1.47 

0.778  2392 

-84.6 

15.68 

1.47 
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GREENWICH  MEAN  TIME. 


Date. 

AmMrant 
Afloanskm. 

Var.  per 
Hour. 

Apparent 
Declination. 

Var.per 
Hour. 

Lonrlthm  of 

Distance 
from  Eartn. 

Var.per 
Hour. 

Polar 
Seml- 
diam- 
eter. 

Hot. 

Paral- 

lax. 

JVbon. 

Noon. 

s 
-0.028 

Noon. 

Noon. 

JVbvii. 

Noon. 

JvOOW. 

iVbMi. 

Oct.     1 

h    m      8 
4  40  27.50 

+21  16  36.2 

-0.31 

0.653  8271 

-«47J 

// 

20.89 

t* 

1.95 

2 

4  40  26.41 

0.0G3 

21  16  30.5 

0.37 

0.652  5178 

643.0 

20.95 

1.96 

3 

4  40  24.46 

0.099 

21  16  23.2 

0.34 

0.651  2163 

540.6 

21.01 

1.96 

4 

4  40  21.66 

0.135 

21  16  14.3 

0.40 

0.649  9232 

687.0 

21.07 

1.97 

5 

4  40  18.00 

0.170 

21  16    3.9 

0.47 

0.648  6390 

683.1 

21.14 

1.98 

6 

4  40  13.48 

-o.ao6 

+21  15  51.8 

-0.53 

0.647  3644 

-6300) 

21.20 

1.98 

7 

4  40    8.11 

0.343 

21  15  38.2 

0.60 

0.646  0998 

634.7 

21.26 

1.99 

8 

4  40    1.87 

0.378 

21  15  23.1 

0.66 

0.644  8459 

630.3 

21.32 

1.99 

9 

4  39  54.77 

0.314 

21  15    6.4 

0.73 

0.643  6032 

616.4 

21.38 

2.00 

10 

4  39  46.82 

0.849 

21  14  48.1 

0.79 

0.642  3724 

610.3 

21.44 

2.00 

11 

4  39  38.01 

-0.385 

+21  14  28.3 

-0.86 

0.641 1540 

-605.1 

21.50 

2.01 

12 

4  39  28.35 

0.420 

21  14    6.9 

0.93 

0.639  9487 

490.4 

21.56 

2.02 

13 

4  39  17.85 

0.455 

21  13  44.0 

0.99 

0.638  7570 

403.6 

21.62 

2.02 

14 

4  39    6.50 

0.490 

21  13  19.5 

1.05 

0.637  5796 

487.5 

21.68 

2.03 

15 

4  38  54.32 

0.535 

21  12  53.5 

1.13 

0.636  4172 

481.1 

21.74 

2.03 

16 

4  38  41.31 

-0.559 

+21  12  25.9 

-1.18 

0.635  2703 

-474.6 

21.80 

2.04 

17 

4  38  27.47 

0.594 

21  11  56.8 

1.24 

0.634  1396 

467.7 

21.85 

2.04 

18 

4  38  12.82 

0.628 

21  11  26.3 

1.31 

0.633  0256 

400.6 

21.91 

2.05 

19 

4  37  57.35 

0.661 

21  10  54.1 

1.37 

0.631  9291 

453.3 

21.96 

2.05 

20 

4  37  41.09 

0.694 

21  10  20.5 

1.43 

0.630  8506 

445.5 

22.02 

2.06 

21 

4  37  24.04 

-0.726 

+21    9  45.3 

-1.50 

0.629  7907 

-437.7 

22.07 

2.06 

22 

4  37     6.22 

0.759 

21    9    8.7 

1.56 

0.628  7501 

420.5 

22.13 

2.07 

23 

4  36  47.62 

0.791 

21    8  30.5 

1.62 

0.627  7292 

421.2 

22.18 

2.07 

24 

4  36  28.27 

0.822 

21    7  50.9 

1.68 

0.626  7287 

412.6 

22.23 

2.08 

25 

4  36    8.18 

0.852 

21     7    9.9 

1.74 

0.625  7491 

403.7 

22.28 

2.08 

26 

4  35  47.36 

-0.882 

+21     6  27.4 

-1.80 

0.624  7910 

-394.7 

22.33 

2.09 

27 

4  35  25.82 

0.912 

21    5  43.5 

1.86 

0.623  8548 

385.4 

22.38 

2.09 

28 

4  35    3.58 

0.941 

21    4  58.1 

1.92 

0.622  9413 

375.9 

22.43 

2.10 

29 

4  34  40.65 

0.970 

21    4  11.2 

1.98 

0.622  0508 

366.2 

22.47 

2.10 

30 

4  34  17.04 

0.998 

21     3  23.0 

2.04 

0.621  1839 

356.3 

22.52 

2.11 

31 

4  33  52.76 

-1.025 

+21     2  33.4 

-2.10 

0.620  3411 

-346.1 

22.56 

2.11 

Nov.    I 

4  33  27.84 

1.052 

21     1  42.4 

2.15 

0.619  5230 

335.8 

22.60 

2.11 

2 

4  33    2.28 

1.078 

21     0  50.1 

2.21 

0.618  7301 

325.0 

22.64 

2.12 

3 

4  32  36.10 

1.104 

20  59  56.5 

2.26 

0.617  9630 

314.2 

22.68 

2.12 

4 

4  32    9.32 

1.128 

20  59     1.6 

2.31 

0.617  2221 

303.2 

22.72 

2.12 

5 

4  31  41.96 

-1.152 

+20  58    5.4 

-2.37 

0.616  5080 

-391.9 

22.76 

2.13 

<> 

4  31  14.03 

1.175 

20  57     7.9 

2.42 

0.615  8212 

380.4 

22.80 

2.13 

4  30  45.55 

1.1<J8 

20  56    9.1 

2.47 

0.615  1622 

268.7 

22.83 

2.13 

8 

4  30  16.54 

1.219 

20  55    9.1 

2.52 

0.614  5315 

356.8 

22.86 

2.14 

9 

4  29  47.03 

1.240 

20  54    7.9 

2.57 

0.013  9296 

344.7 

22.90 

2.14 

10 

4  29  17.03 

-1.200 

+20  53     5.5 

-2.62 

0.613  3570 

-332.4 

22.93 

2.14 

U 

4  28  46.56 

1.279 

20  52     1.9 

2.67 

0.612  8141 

219.9 

22.95 

2.15 

12 

4  28  15.65 

1.297 

20  50  57.3 

2.71 

0.612  3014 

207.3 

22.98 

2.15 

13 

4  27  44.33 

1.313 

20  49  51.7 

2.75 

O.GU  8192 

194.5 

23.01 

2.15 

14 

4  27  12.61 

1.329 

20  48  45.1 

2.79 

0.6113680 

181.5 

23.03 

2.15 

15 

4  26  40.52 

-1.344 

+20  47  37.6 

-2.83 

0.610  9481 

-168.4 

23.05 

2.16 

16 

4  26    8.08 

1    -1.358 

+20  46  29.1 

-2.8*. 

0.^10  b^W^ 

\   -\5*.\ 

^*iai5yi 

^  l.lft 
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V 

^6?S£r* 

Var.  per 
Hour. 

Apparent 
Dedmatlon. 

Var.  per 
Hoar. 

Lomrithm  of 

Distanre 
rrom  Earth. 

Var.  per 
Hour. 

Polar 

Reral- 

dlam- 

eter. 

Hot. 
Paral- 
lax. 

Tran-sit, 
Meridian 

of 
Oreen- 

f 

Abon. 

JVOOM. 

Noon. 

1    Aboil. 

1 

Aoon. 

Abon. 

Noon. 

A'bon. 

wich. 

h    m       s 

s 

•           f            n 

»» 

»» 

h      m 

:16 

4  26    8.08 

-1.358 

+20  46  29.1 

-2.87 

0.610  5600 

-155.1 

23.07 

2.16 

12  43.8 

17 

4  25  35.32 

1.371 

20  45  19.8 

2.91 

0.610  2038 

141.7 

23.09 

2.16 

12  39.3 

IS 

4  25    2.27 

1.382 

20  44    9.6 

2.04 

0.609  8800 

128.1 

23.11 

2.16 

12  34.9 

19 

4  24  28.96 

1.393 

20  42  58.7 

2.07 

0.609  5S87 

114.6 

23.13 

2.16 

12  30.4 

2a 

4  23  55.40 

1.403 

20  41  47.0 

3.00 

0.609  3301 

100.0 

23.14 

2.16 

• 

12  25.9 

21 

4  23  21.64 

-1.411 

+20  40  34.6 

-3.08 

0.609  1044 

-  87.1 

23.15 

2.16 

12  21.4 

22 

4  22  47.69 

1.418 

20  39  21.6 

3.05 

0.608  9118 

73.4 

23.16 

2.17 

12  16.9 

23 

4  22  13.57 

1.434 

20  38    8.1 

3.08 

0.608  7523 

50.5 

23.17 

2.17 

12  12.4 

24 

4  21  39.33 

1.420 

20  36  51.0 

3.10 

OAm  6262 

45.6 

23.18 

2.17 

12    7.9 

25 

4  21     4.97 

1.433 

20  35  39.5 

3.11 

0.608  5334 

31.7 

23.18 

2.17 

12    3.4 

26 

4  20  30.54 

-1.436 

+20  34  24.5 

-3.13 

0.608  4741 

-  17.7 

23.18 

2.17 

11  58.9 

■   27 

4  19  56.05 

1.438 

20  33    9.2 

3.14 

0.608  4483 

-    3.8 

23.19 

2.17 

11  54.4 

^28 

4  19  21.53 

1.430 

20  31  53.7 

3.15 

0.608  4561 

+  10.2 

23.19 

2.17 

11  49.9 

29 

4  18  47.00 

1.438 

20  30  37.9 

3.16 

0.608  4975 

24.2 

23.18 

2.17 

11  45.4 

30 

4  18  12.49 

1.437 

20  29  22.0 

3.17 

0.608  5725 

38.2 

23.18 

2.17 

11  40.9 

e.  1 

4  17  38.03 

-1.434 

+20  28    5.9 

-3.17 

0.608  6810 

+  52.2 

23.18 

2.17 

11  36.4 

2 

4  17     3.65 

1.431 

20  26  49.9 

3.17 

0.608  8231 

66.2 

23.18 

2.17 

11  31.9 

8 

4  16  29.36 

1.426 

20  25  33.9 

3.17 

0.608  9987 

80.1 

23.16 

2.17 

11  27.4 

4 

4  15  55.20 

1.421 

20  24  17.9 

3.16 

0.609  2077 

94.0 

23.15 

2.16 

11  22.9 

^      5 

4  15  21.18 

1.414 

20  23    2.2 

3.15 

0.609  4501 

107.9 

23.13 

2.16 

11  18.4 

;   6 

4  14  47.34 

-1.406 

+20  21  46.6 

-3.14 

0.609  7257 

+121.7 

23.12 

2.16 

11  13.9 

7 

4  14  13.71 

1.307 

20  20  31.4 

3.13 

0.610  0344 

135.5 

23.10 

2.16 

11     9.4 

^      8 

4  13  40.30 

1.387 

20  19  16.5 

3.11 

0.610  3761 

149.2 

23.08 

2.16 

11    4.9 

9 

4  13    7.14 

1.376 

20  18    2.2 

3.00 

0.610  7505 

162.8 

23.06 

2.16 

11     0.4 

10 

4  12  34.27 

1.363 

20  16  48.3 

3.06 

0.611  1576 

176.3 

23.04 

2.15 

10  56.0 

11 

4  12    1.70 

-1.360 

+20  15  35.1 

-3.04 

0.611  5969 

-1-189.8 

23.02 

2.15 

10  51.5 

12 

4  11  29.46 

1.836 

20  14  22.5 

3.01 

0.612  0684 

203.1 

22.99 

2.15 

10  47.0 

13 

4  10  57.58 

1.320 

20  13  10.6 

2.08 

0.612  5717 

216.3 

22.97 

2.15 

10  42.6 

14 

4  10  26.08 

1.804 

20  11  59.6 

2.04 

0.613  1064 

229.3 

22.94 

2.14 

10  38.1 

16 

4    9  54.99 

1.286 

20  10  49.5 

2.00 

0.613  6722 

242.2 

22.91 

2.14 

10  33.7 

16 

4    9  24.33 

-1.268 

+20    9  40.4 

-2.86 

0.614  2687 

+254.9 

22.88 

2.14 

10  29.2 

17 

4    8  54.12 

1.240 

20    8  32.3 

2.82 

0.614  8055 

267.4 

22.85 

2.14 

10  24.8 

18 

4    8  24.39 

1.228 

20    7  25.2 

2.77 

0.615  5522 

279.8 

22.81 

2.13 

10  20.4 

19 

4    7  55.16 

1.207 

20    6  19.4 

2.72 

0.616  2383 

201.9 

22.77 

2.13 

10  16.0 

20 

4    7  26.45 

1.186 

20    5  14.8 

2.66 

0.616  9533 

303.8 

22.74 

2.13 

10  11.6 

21 

4    6  58.28 

-1.162 

+20    4  11.5 

-2.61 

0.617  6968 

+315.6 

22.70 

2.12 

10    7.2 

22 

4    6  30.67 

1.138 

20    3    9.6 

2.55 

0.618  4681 

327.1 

22.66 

2.12 

10    2.8 

23 

4    6    3.64 

1.114 

20    2    9.1 

2.49 

0.G19  2668 

338.4 

22.62 

2.11 

9  58.4 

24 

4    5  37.20 

1.080 

20    1  10.1 

2.43 

0.620  0924 

349.5 

22.57 

2.11 

9  54.1 

25 

4    5  11.37 

1.063 

20    0  12.6 

2.36 

0.620  9443 

360.3 

22.53 

2.11 

9  49.7 

26 

4    4  46.16 

-1.087 

+19  59  16.7 

-2.20 

0.621  8220 

+371.0 

22.48 

2.10 

9  45.4 

27 

4    4  21.59 

1.010 

19  58  22.5 

2.22 

0.622  7250 

381.4 

22.44 

2.10 

9  41.0 

28 

4    3  57.68 

0.062 

•  19  57  30.0 

2.15 

0.623  6526 

301.0 

22.39 

2.09 

9  36.7 

29 

4    3  34.44 

0.054 

19  56  39.3 

2.08 

0.624  6045 

401.6 

22.34 

2.09 

9  32.4 

30 

4    3  11.89 

0.025 

19  55  50.4 

2.00 

0.625  5800 

411.3 

22.29 

2.08 

9  28.1 

31 

4    2  50.04 

-0.806 

+19  55    3.4 

-1.92 

0.626  5786 

+420.8 

22.24 

9  2a.8 

82 

4    2  29.^  J 

.  .  .  i 

-hl9  64  18.3  1 

0.627  6000 

•   •   « 
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FOR  GREENWICH  MEAN  NOON 


Date 

• 

Helioccntrio 

LonKitudo, 

Mean  Equinox 

of  Date. 

Var.  per 
Day. 

Rerlnction 
to  Orbit. 

Heliooentrfe 
LAtitude. 

Var.  per 
Day. 

LocBrithm  of 

•      /       »/ 

' 

" 

•       >           n 

11 

Jan. 

1 

36  39  41.0 

5  27.38 

-21.8 

-1    9  54.8 

+3.40 

0.696  6008 

5 

37    1  30.4 

5  27.30 

22.0 

1    9  41.1 

3.44 

0.696  5618 

9 

37  23  19.4 

5  27.22 

22.2 

1    9  27.3 

3.48 

0.696  6035 

13 

37  45    8.1 

5  27. U 

22.3 

1    9  13.3 

3.52 

0.696  6660 

17 

38    6  56.5 

5  27.06 

22.5 

1    8  59.1 

3.57 

0.696  7092 

21 ' 

38  28  44.6 

5  2A.98 

-22.7 

-1    8  44.7 

+3.61 

0.696  7631 

25 

38  50  32.3 

5  28.89 

22.9 

1    8  30.2 

3.65 

0.696  8178 

2J) 

39  12  19.7 

5  26.81 

23.1 

1    8  15.5 

3.69 

0.696  8731 

Feb. 

2 

39  34    6.8 

5  26.72 

23.2 

1    8    0.7 

3.73 

0.696  9292 

6 

39  55  53.5 

5  26.64 

23.4 

1    7  45.7 

3.77 

0.696  9860 

10 

40  17  39.9 

5  20.55 

-23.6 

-I    7  30.6 

+3.81 

0.697  0436 

14 

40  39  25.9 

5  26.46 

23.7 

1    7  16.2 

3.84 

0.697  1016 

18 

41     ]  11.6 

5  26.38 

23.9 

1    6  59.8 

3.88 

0.697  1606 

22 

41  22  56.9 

6  26.29 

24.0 

I    6  44.2 

3.93 

0.697  2201 

20 

41  44  41.9 

5  20.20 

24.2 

1    6  28.4 

3.97 

0.697  2804 

Mar. 

*> 

42    6  26.5 

5  26.10 

-24.4 

-1    6  12.4 

+4.01 

0.697  3414 

6 

42  28  10.7 

5  26.00 

24.5 

1    5  66.3 

4.04 

0.697  4030 

10 

42  49  &4.5 

5  25.91 

24.6 

1    6  40.1 

4.08 

0.697  4664 

14 

43  11  38.0 

5  25.81 

24.8 

1    6  23.7 

4.12 

0.69V  5284 

18 

43  33  21.0 

5  25.71 

24.9 

1    6    7.1 

4.16 

0.697  6921 

22 

43  55    3.7 

5  25.62 

-25.0 

-I    4  50.4 

+4.19 

0.697  0666 

26 

44  16  46.0 

5  25.52 

25.1 

1    4  33.6 

4.22 

0.697  7216 

30 

44  38  27.9 

5  25.42 

25.3 

1    4  16.6 

4.26 

0.697  7873 

Apr. 

3 

45    0    9.4 

5  25.32 

25.4 

1    3  59.6 

4.30 

0.697  8637 

/ 

45  21  50.5 

5  25.22 

25.5 

1    3  42.2 

4.35 

0.697  9-208 

11 

45  43  31.2 

5  2:.. 11 

-25.6 

-1    3  24.7 

+4.39 

0.697  9886 

15 

46    5  11.4 

5  25.01 

25.7 

1    3    7.1 

4.41 

0.698  0568 

19 

40  26  51.3 

5  24.91 

25.8 

1     2  49.4 

4.45 

0.698  1269 

23 

46  48  30.7 

5  24.S1 

25.9 

1     2  31.5 

4.49 

0.6981965 

27 

47  10    9.8 

5  24.70 

26.0 

1    2  13.5 

4.52 

0.698  2669 

May 

1 

47  31  48.3 

5  24.59 

-26.0 

-1     1  65.3 

+4.56 

0.698  3369 

5 

47  53  26.5 

5  24.49 

26.1 

1     1  37.0 

4.59 

0.698  4086 

9 

48  15    4.2 

5  24 .3K 

26.2 

1     1  18.6 

4.62 

0.69S  4807 

13 

48  36  41.5 

o   24. 2S 

26.3 

1     1    0.0 

4.66 

0.698  6536 

17 

48  58  18.4 

5  24.1rt 

26.4 

1    0  41.3 

4.70 

0.698  6271 

21 

49  19  54.8 

5  24.04 

-26.4 

-1     0  22.4 

+4.74 

0.698  7013  ' 

25 

49  41  30.7 

5  £{.93 

26.5 

1     0    3.4 

4.76 

0.698  7761  ' 

29 

50    3    6.2 

5  2'J.»2 

26.5 

0  59  44.3 

4.80 

0.698  8615 

Juno 

o 

50  24  41.3 

o  2:j.7i 

26.6 

0  59  25.0 

4.84 

0.698  9275 

() 

50  46  15.9 

n  23.iVJ 

26.6 

0  59    5.6 

4.86 

0.699  0041 

10 

51     7  50.0 

5  2:i.4«i 

-26.7 

-0  58  46.1 

+4.89 

0.699  0813 

14 

51  29  23.6 

5  23.35 

26.7 

0  58  26.5 

4.92 

0.6991692  ' 

18 

51  50  56.8 

5  2:)  .24 

26.8 

0  68    6.7 

4.96 

0.699  2376  ' 

22 

52  12  29.5 

5  23.12 

26.8 

0  57  46.8 

5.00 

0.699  3166 

26 

52  34     l.S 

5  23.00 

26.8 

0  57  26.7 

5.04 

0.699  3963 

30 

52  55  33.5 

5  22. 8S 

-26.8 

-0  57     6.5 

+5.06 

0.699  4765 

July 

4 

53  17    4.8 

5  22.76 

-26.8 

-0  66  46.2 

+5.09 

0.699  6673 
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FOR  GREENWICH  MEAN  NOON 


§u. 

HcUoomtric 

MMnEqaiDoz 
ofDfttf. 

Var.  per 
Diy. 

Reductfam 
to  Orbit. 

Heliooaitric 
Latitude. 

Var.  per 
Day. 

Logarithm  of 
Radius  Vector. 

Var.  per 
Day. 

•             $                t0 

/ 

It 

ft 

•     /        // 

tt 

4 

53  17    4.8 

5 

22.76 

-26.8 

-0  56  46.2 

+A.O0 

0.699  5573 

+2U2.7 

8 

53  38  35.6 

5 

22  .M 

26.8 

0  56  25.8 

A.12 

0.699  6387 

204.2 

12 

54    0    5.9 

5 

22.A1 

26.8 

0  5G    5.2 

A. 16 

0.699  7207 

205.6 

16 

54  21  35.7 

A 

22.30 

26.9 

0  55  44.6 

A.IO 

0.699  8032 

207.0 

20 

54  43    5.0 

6 

22.20 

26.9 

0  55  23.7 

A. 21 

0.699  8863 

208.5 

24 

55    4  33.8 

5 

22.14 

-26.9 

-0  55    2.8 

+5.24 

0.699  9700 

+210.0 

28 

55  26    2.1 

5 

22.01 

26.8 

0  54  41.8 

A. 27 

0.700  0543 

211.  A 

1 

55  47  29.9 

5 

21.80 

26.8 

0  54  20.6 

A. 30 

0.700  1392 

212.0 

5 

56    8  57.2 

5 

21.76 

26.8 

0  53  59.4 

5.33 

0.700  2246 

214.1 

9 

56  30  24.0 

5 

21.64 

26.8 

0  53  38.0 

A. 37 

0.700  3105 

21 A  .A 

13 

56  51  50.3 

5 

21  .AO 

-26.8 

-0  53  16.4 

+5.40 

0.700  3970 

+217.0 

17 

57  13  16.0 

A 

21.36 

26.8 

0  52  54.8 

5.42 

0.700  4841 

218.4 

21 

57  34  41.2 

A 

21.24 

26.7 

0  52  33.1 

5.45 

0.700  5717 

219.7 

25 

57  56    6.0 

5 

21.11 

26.7 

0  52  11.2 

5.4H 

0.700  6599 

221.0 

29 

58  17  30.1 

A 

20.08 

26.6 

0  51  49.2 

5.50 

0.700  7485 

222.4 

2 

58  38  53.8 

A 

20.8A 

-26.6 

-0  51  27.2 

+5.53 

0.700  8378 

+223.7 

6 

59    0  16.9 

A 

20.71 

26.6 

0  51    5.0 

5.56 

0.700  9275 

225.0 

10 

59  21  39.5 

A 

20.A8 

26.5 

0  50  42.7 

5.50 

0.701  0178 

226.4 

14 

59  43    1.5 

A 

20.4A 

26.4 

0  50  20.3 

5.62 

0.701  1086 

227.6 

18 

60    4  23.1 

A 

20.31 

26.4 

0  49  57.7 

5.65 

0.701  1999 

228.9 

22 

60  25  44.0 

A 

20.17 

-26.3 

-0  49  35.1 

+5.67 

0.701  2917 

+230.1 

26 

60  47    4.4 

A 

20.04 

26.2 

0  49  12.4 

5.70 

0.701  3840 

231.5 

30 

61    8  24.3 

A 

10.00 

26.2 

0  48  49.5 

5.72 

0.701  4769 

232.7 

4 

61  29  43.6 

A 

10.76 

26.1 

0  48  26.6 

5.75 

0.701  5702 

233.9 

8 

61  51    2.4 

A 

10.62 

26.0 

0  48    3.5 

r    mm 

0.1 1 

0.701  6G40 

235.0 

12 

62  12  20.6 

A 

10.48 

-25.9 

-0  47  40.4 

+5.70 

0.701  7582 

+236.2 

16 

62  33  38.2 

A 

10.34 

25.8 

0  47  17.2 

5.81 

0.701  8530 

237.6 

20 

62  54  55.3 

A 

10.20 

25.8 

0  46  53.9 

5.85 

0.701  9483 

238.8 

24 

63  16  11.8 

A 

10.06 

25.7 

0  46  30.4 

5.87 

0.702  0440 

239.9 

28 

63  37  27.8 

A 

18.02 

25.6 

0  46    6.9 

5.80 

0.702  1402 

241.0 

1 

63  58  43.2 

A 

18.78 

-25.4 

-0  45  43.3 

+5.02 

0.702  2368 

+242.2 

5 

64  19  58.0 

A 

18.63 

25.3 

0  45  19.5 

5.04 

0.702  3340 

243.4 

9 

64  41  12.2 

A 

18.40 

25.2 

0  44  55.7 

5.06 

0.702  4315 

244.5 

13 

65    2  25.9 

A 

18.3A 

25.1 

0  44  31.8 

A.OO 

0.702  5296 

245.7 

17 

65  23  39.0 

A 

18.20 

25.0 

0  44     7.8 

6.01 

0.702  6281 

246.8 

21 

65  44  51.5 

A 

18.0A 

-24.9 

-0  43  43.7 

+6.03 

0.702  7270 

+247.0 

25 

66    6    3.4 

A 

17.00 

24.7 

0  43  19.6 

6.05 

0.702  8264 

249.0 

29 

66  27  14.7 

A 

17.76 

24.6 

0  42  55.3 

6.07 

0.702  9262 

250.1 

3 

66  48  25.5 

A 

17,61 

24.5 

0  42  31.0 

6.00 

0.703  0265 

251.2 

7 

67    9  35.6 

A 

17.46 

24.3 

0  42    6.6 

6.12 

0.703  1272 

252.3 

11 

67  30  45.2 

A 

17.32 

-24.2 

-0  41  42.0 

+6.15 

0.703  2283 

+253.3 

15 

67  51  54.2 

A 

17.17 

24.0 

0  41  17.4 

6.17 

0.703  3298 

254.3 

19 

68  13    2.6 

A 

17.01 

23.9 

0  40  52.7 

6.10 

0.703  4317 

255.4 

23 

68  34  10.3 

A 

16.86 

23.7 

0  40  27.9 

6.20 

0.703  5341 

256.5 

27 

68  55  17.5 

A 

16.72 

23.6 

0  40    3.1 

6.22 

0.703  6369 

257.4 

31 

69  16  24.1 

A 

16.A6 

-23.4 

-0  39  38.2 

+6.24 

0.703  7400 

+258.4 

35 

69  37  30.0 

A 

16.41 

-23.3 

-0  39  13.2 

+6 .2ft 

O.I^^^Aafe 

V   't^'KJ^.^ 
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SATURN,  1917. 

GREENWICH  MEAN  TIME. 


Date. 


Right         , 
Ascension.      < 


Aoon. 


Jan.   I 
o 

3 
4 
5 

G 
/ 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

20 
27 
28 
29 
30 

31 

Feb.  1 
') 

3 
4 

5 
6 
/ 
8 
9 

10 
11 
12 
13 
14 

15 
16 


h 

8 

8 
8 
8 
8 


m 
o 

2 
1 
1 
1 


s 
25.24 

6.13 
46.84 
27.37 

7.75 


8  0  47.98 
8  0  28.06 
8  0  8.02 
7  59  47.87 
7  59  27.61 

7  59  7.26 
7  58  46.82 
7  58  26.31 
7  58  5.74 
7  57  45.12 

7  57  24.47 
7  57  3.80 
7  56  43.11 
7  56  22.43 
7  56  1.75 

7  55  41.11 
7  55  20.50 
7  54  59.94 
7  54  39.44 
7  54  19.02 


7  53 
7  53 
7  53 
7  52 
7  52 

7  52 
7  51 
7  51 
7  51 
7  51 


58.69 
38.46 
18.35 
58.36 
38.51 

18.81 
59.26 
39.89 
20.70 
1.70 


7  50  42.90 
7  50  24.31 
7  50  5.94 
7  49  47.81 
7  49  29.02 

7  49  12.27 
7  48  54.89 

7  48  20.94 
7  48  4.39 

7  47  48.14 
7  47  32.20 


Var.  |)er 
Hour. 

Apnarent 
Declination. 

Var.  per 
Hour. 

Loguithm  of 

Distance 
from  Earth. 

Var.pn- 
Hour. 

Polar 
Semi- 
dJam- 
etar. 

Hv. 

Fteal- 

lai. 

\ 

yoon. 

Koon. 

Noon. 

Noon. 

JVbon. 

JVboit. 

JfOTH* 

J 

s 

•         t          u 

tt 

ft 

ft 

h 

-0.792 

+20  38  59.3 

+2.59 

0.909  5168 

-112.3 

9.54 

1.09 

U 

0.800 

20  40    1.7 

2.61 

0.909  2552 

105.6 

9.55 

1.09 

u 

O.SO.S 

20  41    4.5 

2.62 

0.909  0098 

96.0 

9.55 

1.00 

13^ 

0.S14 

20  42    7.6 

2.64 

0.908  7806 

92.1 

9.56 

1.09 

U 

0.S21 

20  43  11.0 

2.65 

0.908  5677 

86.3 

9.56 

1.09 

13 

-0.827 

+20  44  14.6 

+2.66 

0.908  3713 

-  78.4 

9.57 

1.09 

IS 

0.8:^3 

20  45  18.5 

2.67 

0.908  1915 

71.5 

9.57 

1.09 

13 

O.hAl 

20  46  22.6 

2.67 

0.908  0283 

64.5 

9.57 

1.09 

U 

0.S42 

20  47  26.8 

2.68 

0.907  8819 

67.6 

9.58 

1.09 

13 

0.84<> 

20  48  31.1 

2.68 

0.907  7521 

60.6 

9.58 

1.09 

13 

-0.850 

+20  49  35.5 

+2.69 

0.907  6392 

-  43.5 

9.58 

1.09 

13 

O.h&i 

20  50  40.0 

2.69 

0.907  5431 

36.5 

9.58 

1.09 

13 

0.856 

20  51  44.5 

2.G9 

0.907  4640 

29.4 

9.59 

1.09 

13 

0.85s 

20  52  49.0 

2.69 

0.907  4018 

22.4 

9.59 

1.00 

13 

0.800 

20  53  53.4 

2.68 

0.907  3566 

15.2 

9.59 

1.09 

18 

-0.8C1 

+20  54  57.7 

+2.68 

0.907  3286 

-    8.1 

9.59 

1.09 

13 

0.802 

20  56    1.9 

2.67 

0.907  3178 

-    0.9 

9.59 

1.09 

13 

0.862 

20  57    5.9 

2.67 

0.907  3242 

+    6.3 

9.59 

1.09 

13 

0.862 

20  58    9.7 

2.65 

0.907  3479 

13.6 

9.59 

1.09 

13 

0.861 

20  59  13.3 

2.64 

0.907  3888 

ao.6 

9.59 

1.09 

11 

-0.859 

+21    0  16.7 

+2.63 

0.907  4468 

+  27.7 

9.59 

1.09 

U 

0.858 

21    1  19.7 

2.62 

0.907  5219 

34.8 

9.58 

1.09 

11 

0.850 

21    2  22.4 

2.01 

0.907  6141 

42.0 

9.58 

1.09 

11 

0.853 

21    3  24.8 

2.59 

0.907  7234 

49.1 

9.58 

1.09 

U 

0.849 

21    4  26.7 

2.57 

0.907  8496 

56.1 

9.58 

1.09 

11 

-0.845 

+21    5  28.2 

+2.55 

0.907  9928 

+  63.2 

9.57 

1.09 

11 

0.840 

21    6  29.2 

2.53 

0.908  1528 

70.2 

9.57 

1.09 

11 

O.N3r, 

21     7  29.7 

2.51 

0.908  3296 

77.1 

9.57 

1.09 

U 

0.H30 

21    8  29.6 

2.48 

0.908  5229 

84.0 

9.56 

1.09 

11 

0.824 

21    9  28.9 

2.40 

0.908  7328 

90.9 

9.56 

1.09 

11 

-0.818 

+21  10  27.7 

+2.44 

0.908  9590 

+  97.6 

9.55 

1.09 

11 

O.Sll 

21  11  25.9 

2.41 

0.909  2014 

104.3 

9.55 

1.08 

11 

O.M)3 

21  12  23.4 

2.38 

0.909  4598 

111.0 

9.54 

1.08 

11 

0.7tKi 

21  13  20.3 

2.36 

0.909  7340 

117.5 

9.54 

1.08 

10 

0.7SS 

21  14  16.5 

2.33 

0.910  0240 

124.1 

9.53 

1.08 

10 

-0.77U 

+21  15  12.0 

+2.30 

0.910  3296 

+130.6 

9.52 

1.08 

10 

0.770 

21  16    6.7 

2.20 

0.910  6507 

137.0 

9.52 

IM 

10 

0.7«.() 

21  17    0.7 

2.23 

0.910  9872 

143.3 

9.51 

1.08 

10 

0.7.'i0 

21  17  53.8 

2.20 

0.911  3387 

149.6 

9.50 

1.06 

10 

0.740 

21  18  46.2 

2.17 

0.91 1  7053 

155.8 

9.49 

1.08 

10 

-0.7:iO 

+21  19  37.8 

+2.13 

0.912  0866 

+161.9 

9.48 

1.06 

10 

0.719 

21  20  28.6 

2.10 

0.912  4825 

167.9 

9.48 

1.08 

10 

0.707 

21  21  18.5 

2.06 

0.912  8927 

173.9 

9.47 

IM 

10 

0.695 

21  22    7.5 

2.02 

0.913  3172 

179.8 

9.46 

1.07 

10 

O.OXi 

21  22  55.7 

1.99 

0.913  7557 

186.6 

9.45 

1.07 

10 

-0.071 

+21  23  42.9 

+1.9.5 

0.914  2081 

+191.3 

9.44 

1.07 

10 

-0.05S 

+21  24  29.2 

+  1.91 

0.914  6740 

+106.9 

,  9.43 

1.07 

10 
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GREENWICH  MEAN  TIME. 


r 

Aiotfiikai. 

Var.iMr 
Hoar. 

Apparent 
Deduation. 

Var.  per 
Hour. 

Lqmrithm  of 

Dtetance 
from  Earth. 

Var.  per 
Hour. 

Polar 

Beml- 

dloin- 

eter. 

Hor. 
Paral- 
lax. 

Transit, 

Merklfain 

of 

Gre^n- 

Koam. 

AoBII* 

JVbo*. 

Vcoti* 

JVOOA. 

Noon. 

Noom. 

Noon. 

wich. 

t 

h   m       s 

S 

O          /               tf 

// 

It 

II 

h      in 

»» 

7  47  32.20 

-0.668 

+21  24  29.2 

-1-1.91 

0.914  6740 

+196.9 

9.43 

1.07 

10    2.2 

^17 

7  47  16.57 

0.M4 

21  25  14.6 

1.87 

0.915  1534 

202.5 

9.42 

1.07 

9  58.0 

1   18 

7  47    1.27 

0.031 

21  25  59.0 

1.83 

0.915  6459 

207.9 

9.41 

1.07 

9  53.8 

1   19 

7  46  46.30 

0.617 

21  26  42.4 

1.79 

0.916  1514 

213.3 

9.40 

1.07 

9  49.6 

20 

7  46  31.68 

0.602 

21  27  24.8 

1.76 

0.916  6697 

218.5 

9.38 

1.07 

9  45.4 

21 

7  46  17.40 

-0.688 

+21  28    6.2 

+1.70 

0.917  20(M 

+2214.7 

9.37 

1.06 

9  41.3 

22 

7  46    3.48 

0.673 

21  28  46.6 

1.66 

0.917  7433 

228.7 

9.36 

1.06 

9  37.1 

23 

7  45  49.93 

0.667 

21  29  26.0 

1.62 

0.918  2081 

233.0 

9.36 

1.06 

9  33.0 

24 

7  45  36.75 

0.641 

21  30    4.3 

1.67 

0.918  8646 

238.4 

9.34 

1.06 

9  28.8 

25 

7  45  23.95 

0.625 

21  30  41.5 

1.53 

0.919  4425 

243.1 

9.32 

1.06 

9  24.7 

26 

7  45  11.54 

-0.609 

+21  31  17.7 

•t-1.48 

0.920  0315 

+247.6 

9.31 

1.06 

9  20.5 

27 

7  44  59.52 

0.402 

21  31  62.7 

1.44 

0.920  6312 

252.1 

9.30 

1.06 

9  16.4 

28 

7  44  47.91 

0.470 

21  32  26.7 

1.39 

0.921  2415 

25<}.4 

9.29 

1.05 

9  12.3 

I.    1 

7  44  36.69 

0.450 

21  32  59.5 

1.34 

0.921  8619 

260.6 

9.27 

1.05 

9    8.2 

2 

7  44  25.88 

0.442 

21  33  31.2 

1.30 

0.922  4923 

264.7 

9.26 

1.05 

9    4.1 

3 

7  44  15.49 

-0.424 

+21  34    1.8 

-t-1.25 

0.923  1324 

+268.7 

9.25 

1.05 

9    0.0 

4 

7  44    5.51 

0.407 

21  34  31.3 

1.21 

0.923  7820 

272.5 

9.23 

1.05 

8  55.9 

5 

7  43  55.96 

0.380 

21  34  69.7 

1.16 

0.924  4406 

276.3 

9.22 

1.05 

8  51.8 

6 

7  43  46.84 

0.371 

21  35  27.0 

1.11 

0.925  1081 

279.9 

9.20 

1.05 

8  47.7 

7 

7  43  38.15 

0.363 

21  35  63.1 

1.06 

0.925  7841 

2K3.4 

9.19 

1.04 

8  43.6 

8 

7  43  29.89 

-0.336 

+21  36  18.1 

•1-1.02 

0.926  4683 

+28C.8 

9.18 

1.04 

8  39.6 

9 

7  43  22.07 

0.317 

21  36  42.0 

0.97 

0.927  1605 

290.0 

9.16 

1.04 

8  35.5 

10 

7  43  14.69 

0.296 

21  37    4.8 

0.92 

0.927  8605 

293.2 

9.15 

1.04 

8  31.4 

11 

7  43    7.75 

0.280 

21  37  26.4 

0.88 

0.928  5680 

296.3 

9.13 

1.04 

8  27.4 

12 

7  43    1.26 

0.961 

21  37  46.8 

0.83 

0.929  2826 

299.2 

9.12 

1.04 

8  23.4 

13 

7  42  55.22 

-0.242 

+21  38    6.1 

+0.78 

0.930  0043 

+302.1 

9.10 

1.03 

8  19.3 

14 

7  42  49.64 

0.223 

21  38  24.3 

0.73 

0.930  7326 

304.8 

9.09 

1.03 

8  15.3 

15 

7  42  44.51 

0.204 

21  38  41.3 

0.68 

0.931  4673 

307.4 

9.07 

1.03 

8  11.3 

16 

7  42  39.83 

0.185 

21  38  67.1 

0.64 

0.932  2081 

309.9 

9.05 

1.03 

8    7.3 

17 

7  42  35.62 

0.166 

21  39  11.8 

0.59 

0.932  9549 

312.3 

9.04 

1.03 

8    3.3 

18 

7  42  31.87 

-0.U7 

+21  39  25.3 

+0.64 

0.933  7072 

+314.6 

9.02 

1.03 

7  59.3 

19 

7  42  28.58 

0.128 

21  39  37.6 

0.49 

0.934  4649 

316.8 

9.01 

1.02 

7  55.3 

20 

7  42  25.76 

0.106 

21  39  48.8 

0.44 

0.935  2276 

318.K 

8.99 

1.02 

7  51.4 

21 

7  42  23.41 

0.068 

21  39  68.8 

0.39 

0.935  9951 

320.7 

8.98 

1.02 

7  47.4 

22 

7  42  21.53 

0.068 

21  40    7.6 

0.34 

0.936  7671 

322.5 

8.96 

1.02 

7  43.4 

23 

7  42  20.13 

-0.040 

+21  40  15.2 

+0.29 

0.937  5433 

+324.2 

8.94 

1.02 

7  39.5 

24 

7  42  19.19 

0.029 

21  40  21.7 

0.24 

0.938  3234 

325. K 

8.93 

1.01 

7  35.5 

25 

7  42  18.73 

-0.010 

21  40  26.9 

0.19 

0.939  1071 

327.2 

8.91 

1.01 

7  31.6 

26 

7  42  18.74 

•M).010 

21  40  31.0 

0.15 

0.939  8941 

32K.<'> 

8.90 

1.01 

7  27.6 

27 

7  42  19.22 

0.030 

21  40  33.9 

0.10 

0.940  6842 

329.S 

8.88 

1.01 

7  23.7 

28 

7  42  20.18 

•M).049 

+21  40  35.6 

+0.05 

0.941  4770 

+330.8 

8.86 

1.01 

7  19.8 

29 

7  42  21.60 

0.069 

21  40  36.1 

0.00 

0.942  2723 

331.8 

8.85 

1.01 

7  15.9 

30 

7  42  23.60 

0US9 

21  40  35.5 

-0.05 

0.943  0697 

332.7 

8.83 

1.00 

7  12.0 

31 

7  42  25^ 

0.109 

21  40  33.7 

0.10 

0.943  8691 

333.4 

8.82 

1.00 

7    8.1 

f .    1 

7  42  28.70 

0.128 

21  40  30.7 

0.15 

0.944  6702 

334.1 

8.80 

1.00 

7    4.3 

2 

7  42  32.00 

■fO.147 

+21  40  26.6 
+^i  40  21.3 

-0.3D 

0.945  4727 

+334.6 

8.78 

1.00 

.    T    OA 

3 

7  42  35.77  » 

-^.197  ' 

-0.24    ' 

0.946  2764 

^   +335.1 
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Date. 

Apparant 

Right 
Ascension. 

Var.  per 
Hour. 

Apparent 
Decunation. 

AbcNi. 

Var.  per 
Hoar. 

Lqrarithm  of 

Distanoe 
Irom  Earth. 

Var.  per 
Hour. 

Polar 

Beml- 

diam- 

eter. 

Hot 

Para 

lax. 

Noon. 

JVbon. 

Nwm. 

Nnnm, 

JVoon. 

JwWnlm 

JVbM 

Apr.     1 

h    m      s 
7  42  28.70 

s 
+0.128 

•       t     ■    n 

+21  40  30.7 

n 

-0.15 

0.944  6702 

+334.1 

ft 

8.80 

i.a 

2 

7  42  32.00 

0.147 

21  40  26.6 

0.20 

0.945  4727 

394.0 

8.78 

i.a 

3 

7  42  35.77 

0.167 

21  40  21.3 

0.24 

0.946  2764 

335.1 

8.77 

i.a 

4 

7  42  40.00 

0.186 

21  40  14.9 

0.29 

0.947  0811 

335.4 

8.76 

0.9! 

5 

7  42  44.69 

o.ao5 

21  40    7.3 

0.34 

0.947  8866 

336.7 

8.73 

0.9! 

6 

7  42  49.84 

+0.234 

+21  39  68.5 

-0.39 

0.948  6925 

+386.8 

8.72 

0.9! 

7 

7  42  55.44 

0.243 

21  39  48.6 

0.44 

0.949  4987 

386.9 

8.70 

0.9! 

8 

7  43    1.50 

0.262 

21  39  87.6 

0.48 

0.950  3050 

836.0 

8.68 

0.9! 

9 

7  43    8.01 

0.281 

21  39  25.4 

0.63 

0.951 1111 

886.8 

8.67 

0.9: 

10 

7  43  14.97 

0.299 

21  39  12.1 

0.58 

0.951  9169 

336.6 

8.66 

0.9 

11 

7  43  22.38 

+0.318 

+21  38  57.6 

-0.62 

0.952  7221 

+386.4 

8.64 

0.9i 

12 

7  43  30.23 

0.337 

21  38  42.1 

0.67 

0.953  5266 

386.0 

8.62 

0.9 

13 

7  43  38.53 

0.355 

21  38  25.4 

0.72 

0.954  3301 

334.6 

8.60 

0.9 

14 

7  43  47.28 

0.374 

21  38    7.6 

0.76 

0.956  1326 

334.0 

8.59 

0.9 

15 

7  43  56.46 

0.392 

21  37  48.7 

0.81 

0.955  9334 

333.4 

8.57 

0.9 

16 

7  44    6.09 

+0.410 

+21  37  28.6 

-0.86 

0.956  7328 

+832.7 

8.66 

0.9 

17 

7  44  16.15 

0.428 

21  37    7.4 

0.91 

0.957  6303 

381.9 

8.64 

0.9 

18 

7  44  26.64 

0.446 

21  36  45.0 

0.96 

0.958  3257 

381.0 

8.63 

0.9 

19 

7  44  37.56 

0.464 

21  36  21.5 

1.00 

0.959  1189 

330.0 

8.61 

0.9 

20 

7  44  48.91 

0.482 

21  35  56.9 

1.05 

0.959  9096 

328.9 

8.49 

0.9 

21 

7  45    0.68 

+0.499 

+21  35  81.1 

-1.10 

0.960  6977 

+327.8 

8.48 

0.9 

22 

7  45  12.88 

0.617 

21  35    4.3 

1.14 

0.961  4829 

326.5 

8.47 

0.9 

23 

7  45  25.49 

0.534 

21  34  36.3 

1.19 

0.962  2649 

325.2 

8.45 

0.9 

24 

7  45  38.52 

0.551 

21  34    7.2 

1.23 

0.963  0437 

323.8 

8.43 

0.9< 

25 

7  45  51.96 

0.568 

21  33  37.1 

1.28 

0.963  8190 

322.3 

8.42 

0.9< 

26 

7  46    5.80 

+0.585 

+21  33    5.8 

-1.33 

0.964  5906 

+320.7 

8.40 

0.9i 

27 

7  46  20.04 

0.602 

21  32  33.4 

1.37 

0.965  3583 

319.0 

8.39 

0.9; 

28 

7  46  34.68 

0.618 

21  31  59.9 

1.42 

0.966  1220 

317.4 

8.37 

0.9J 

29 

7  46  49.72 

0.635 

21  31  25.3 

1.46 

0.966  8816 

315.6 

8.36 

0.9i 

30 

7  47    6.14 

0.650 

21  30  49.7 

1.51 

0.967  6368 

313.7 

8.36 

0.9i 

May     1 

7  47  20.94 

+0.667 

+21  30  13.0 

-1.65 

0.968  3875 

+311.8 

8.33 

0.9i 

2 

7  47  37.13 

0.682 

21  29  35.2 

\.m 

0.969  1335 

309.8 

8.32 

0.9- 

3 

7  47  53.69 

0.698 

21  28  56.4 

1.G4 

0.969  8747 

307.8 

8.30 

0.9- 

4 

7  48  10.62 

0.713 

21  28  16.5 

1.68 

0.970  6109 

305.7 

8.29 

0.9- 

5 

7  48  27.91 

0.728 

21  27  35.6 

1.73 

0.971  3421 

303.6 

8.27 

O.O* 

6 

7  48  45.57 

+0.743 

+21  26  53.6 

-1.77 

0.972  0681 

+301.4 

8.26 

0.9' 

It 
i 

7  49    3.59 

0.768 

21  26  10.6 

1.81 

0.972  7888 

299.1 

8.25 

0.9- 

8 

7  49  21.96 

0.773 

21  25  26.5 

1.86 

0.973  5039 

296.8 

8.23 

0.9^ 

9 

7  49  40.67 

0.787 

21  24  41.4 

1.90 

0.974  2134 

294.4 

8.22 

0.9: 

10 

7  49  59.74 

0.802 

21  23  55.3 

1.94 

0.974  9172 

292.0 

8.21 

0.9; 

11 

7  50  19.14 

+0.81G 

+21  23    8.1 

-1.99 

0.975  6151 

+289.6 

8.19 

0.9: 

12 

7  50  38.89 

0.830 

21  22  19.9 

2.03 

0.976  3071 

287.0 

8.18 

0.9: 

13 

7  50  58.96 

0.843 

21  21  30.6 

2.07 

0.976  9929 

284.5 

8.17 

0.9: 

14 

7  51  19.37 

0.867 

21  20  40.3 

2.12 

0.977  6726 

281.9 

8.16 

0.9: 

15 

7  51  40.10 

0.871 

21  19  49.0 

2.10 

0.978  3459 

279.2 

8.14 

0.91 

16 

7  52    1.16 

+0.884 

+21  18  56.7 

-2.20 

0.979  0128 

+276J» 

8.13 

0.9: 

17 

7  52  22.53 

+0.897 

+21  18    3.4 

-2.24 

0.979  6730 

+273.7 

8.12 

0.9: 
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L 

Aseenslon. 

Var.per 
Hour. 

Appuent 
DedtetioD. 

Var.per 
Hoar. 

Lonrithm  of 

Distance 
fram  Earth. 

Var.  per 
Hour. 

I'oliir 
Henii- 
diam- 
eter. 

Ilor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

HbOH, 

JVbon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

wich. 

r 
1 

b    in       s 

8 

•     /       ft 

tt 

f 

n 

h      ni 

kl6 

8  36  54.10 

+1.208 

+19    3  19.5 

-4.51 

1.002  6936 

-  82.6 

7.70 

0.87 

22  56.4 

r^^ 

8  37  25.07 

1.28B 

19    1  31.3 

4.51 

1.002  4900 

86.9 

7.70 

0.87 

22  53.0 

18 

8  37  55.95 

1.384 

18  59  43.1 

4.61 

1.002  2762 

91.2 

7.71 

0.87 

22  49.6 

19 

8  38  26.72 

i.uaa 

18  57  55.0 

4.50 

1.002  0623 

96.4 

7.71 

0.87 

22  46.1 

f    20 

8  38  57.38 

1.376 

18  56    7.0 

4.50 

1.001  8183 

99.6 

7.71 

0.88 

22  42.7 

I    22 
[     23 

8  39  27.93 

+1.370 

+18  54  19.1 

-4.49 

1.001  5742 

-103.8 

7.72 

0.88 

22  39.3 

8  39  58.36 

1.266 

18  52  31.4 

4.49 

1.001  3202 

107.9 

7.72 

0.88 

22  35.8 

8  40  28.67 

1.360 

18  50  43.8 

4.48 

l.OOI  0562 

112.1 

7.73 

0.88 

22  32.4 

f     24 

8  40  58.86 

1.366 

18  48  56.4 

4.47 

1.000  7823 

116.2 

7.73 

0.88 

22  29.0 

25 

8  41  28.91 

1.340 

18  47    9.2 

4.46 

1.000  4985 

130.3 

7.74 

0.88 

22  26.5 

26 

8  41  58.82 

+1.343 

+18  45  22.3 

-4.45 

1.000  2048 

-124.4 

7.74 

0.88 

22  22.1 

27 

8  42  28.59 

1.238 

• 

18  43  35.6 

4.44 

0.999  9013 

128.6 

7.75 

0.88 

22  18.6 

28 

8  42  58.22 

1.331 

18  41  49.1 

4.43 

0.999  5881 

132.5 

7.75 

0.88 

22  16.2 

29 

8  43  27.70 

1.335 

18  40    3.0 

4.41 

0.999  2651 

136.6 

7.76 

0.88 

22  11.8 

30 

8  43  57.03 

1.319 

18  38  17.2 

4.40 

0.998  9326 

140.6 

7.76 

0.88 

22    8.3 

31 

8  44. 26.21 

+1.313 

+18  36  31.7 

-4.39 

0.998  6903 

-144.6 

7.77 

0.88 

22    4.9 

pt.  1 

8  J^  55.22 

1 

1.305 

18  34  46.6 

4.37 

0.998  2386 

148.6 

7.78 

0.88 

22     1.4 

2 

8  45  24.07 

1.190 

18  33    1.8 

4.36 

0.997  8772 

152.6 

7.V8 

0.88 

21  58.0 

3 

8  45  52.76 

1.193 

18  31  17.4 

4.34 

0.997  5063 

156.5 

7.79 

0.88 

21  54.6 

4 

8  46  21.27 

1.184 

18  29  33.5 

4.32 

0.997  1259 

160.5 

7.80 

0.88 

21  61.0 

5 

8  46  49.61 

+1.177 

+18  27  50.0 

-4.30 

0.996  7360 

-164.4 

7.80 

0.89 

21  47.6 

6 

8  47  17.77 

1.170 

18  26    6.9 

4.29 

0.996  3368 

168.3 

7.81 

0.89 

21  44.1 

7 

8  47  45.75 

1.163 

18  24  24.3 

4.26 

0.995  9282 

172.2 

7.82 

0.89 

21  40.6 

8 

8  48  13.53 

1.164 

18  22  42.2 

4.24 

0.995  5102 

176.1 

7.83 

0.89 

21  37.2 

9 

8  48  41.13 

1.146 

18  21    0.6 

4.22 

0.996  0829 

180.0 

7.83 

0.89 

21  33.7 

10 

8  49    8.52 

+1.137 

+18  19  19.6 

-4.20 

0.994  6464 

-183.8 

7.84 

0.89 

21  30.2 

11 

8  49  35.72 

1.120 

18  17  39.2 

4.17 

0.994  2007 

187.6 

7.86 

0.89 

21  2C.7 

12 

8  60    2.71 

1.130 

18  15  59.3 

4.15 

0.993  7469 

191.4 

7.86 

0.89 

21  23.2 

13 

8  50  29.49 

1.111 

18  14  20.2 

4.12 

0.993  2820 

195.2 

7.87 

0.89 

21   19.8 

14 

8  50  56.05 

1.102 

18  12  41.7 

4.09 

0.992  8091 

19^.9 

7.87 

0.90 

21  16.3 

15 

8  51  22.39 

+1.003 

+18  11    3.9 

-4.00 

0.992  3272 

-202.6 

7.88 

0.90 

21  12.8 

16 

8  91  48.50 

1.083 

18    9  26.8 

4.03 

0.991  8364 

206.3 

7.89 

0.90 

21     9.3 

17 

8  52  14.39 

1.074 

18    7  50.4 

4.00 

0.091  3368 

210.0 

7.90 

0.90 

21     5.8 

18 

8  52  40.03 

1.064 

18    6  14.8 

3.97 

0.990  8284 

213.6 

7.91 

0.90 

21     2.2 

19 

8  53    5.44 

1.054 

18    4  40.0 

3.04 

0.990  3113 

217.2 

7.92 

0.90 

20  58.7 

20 

8  53  30.61 

+1.044 

+18    3    5.9 

-3.90 

0.989  7867 

-220.8 

7.93 

0.90 

20  55.2 

21 

8  53  55.53 

1.033 

18    1  32.8 

3.86 

0.989  2517 

224.3 

7.94 

0.90 

20  51.7 

22 

8  54  20.19 

1.022 

18    0    0.5 

3.83 

0.988  7093 

227.7 

7.95 

0.90 

20  48.2 

23 

8  54  44.59 

1.011 

17  58  29.1 

3.79 

0.988  1587 

231.1 

7.96 

0.90 

20  44.6 

24 

8  55    8.73 

1.000 

17  56  58.6 

3.73 

0.987  6999 

234.5 

7.97 

0.91 

20  41.1 

25 

8  55  32.61 

+0.989 

+17  55  29.0 

-3.71 

0.987  0331 

-237.8 

7.98 

0.91 

20  37.6 

26 

8  55  56.22 

0.978 

17  54    0.4 

3.67 

0.986  4583 

241.1 

7.09 

0.91 

20  34.0 

27 

8  56  19.56 

0.967 

17  62  32.7 

3.63 

0.985  8767 

244.4 

8.00 

0.91 

20  30.5 

28 

8  56  42.62 

0.055 

17  51    6.0 

3.59 

0.986  2863 

247.6 

8.01 

0.91 

20  26.9 

29 

8  57    5.40 

0.943 

17  49  40.4 

3.54 

0.984  6872 

250.8 

8.02 

0.91 

20  23.4 

30 

8  57  27.89 

40.931 

+17  48  15.9 

-3.50 

0.984  0816 

-253.9 

8.04 

0.91 

20  19  .& 

rL    1 

8  57  50.09  j 

'Hf.ffJff  i 

+17  46  52.4  1 

-5.46 

0.983  4685 

-257.0 
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Date. 

Lpperent 
liiirht 
.sccnsion. 

Var.  per 
Ilnur. 

.VppanMit 
Doclmatkni. 

1 

Var.  per 
Hour. 

IxKarithm  of 

Distaiice 
from  Earth. 

1 

Var.  per 
Hour. 

Poitf 

Semi- 

dtem- 

eter. 

Hot. 
Pant- 
lax. 

Xoon. 

Noon. 

JfOOH, 

Ifoon, 

iV^oon. 

^roon. 

JVoon* 

Swm. 

h 

m      s 

s 

•        /          // 

n 

tt 

It 

Oct.     1 

8  57  50.09 

-fO.919 

+17  46  52.4 

-^.40 

0.983  4685 

-857.0 

8.05 

0.91 

2 

8  58  12.01 

0.907 

17  45  29.9 

3.41 

0.982  8479 

aoo.i 

8.06 

0.92 

3 

8  58  33.62 

0.804 

17  44    8.6 

3.36 

0.982  2201 

363.1 

8.07 

0.92 

4 

8  58  54.94 

0.882 

17  42  48.5 

3.32 

0.981  5851 

366.1 

8.08 

0.92 

5 

8  59  15.95 

0.809 

17  41  29.5 

3.27 

0.980  9430 

260.0 

8.09 

0.92 

6 

8  59  36.66 

-)-O.S54i 

+17  40  11.7 

-3.22 

0.980  2938 

-271.9 

8.11 

0.92 

7 

8  59  57.05 

0.843 

17  38  55.1 

3.17 

0.979  6378 

274.8 

8.12 

0.92 

8 

9 

0  17.13 

0.830 

17  37  39.7 

3.11 

0.978  9750 

2n.6 

8.13 

0.92 

0 

9 

0  36.88 

0.816 

17  36  25.6 

3.00 

0.978  3055 

280.3 

8.14 

0.93 

10 

9 

0  56.31 

0.802 

17  35  12.8 

3.01 

0.977  6294 

283.0 

8.16 

0.93 

11 

9 

1  15.40 

+0.788 

+  17  34     1.3 

-2.05 

0.976  9469 

-286.7 

8.17 

0.93 

12 

9 

1  34.15 

0.774 

17  32  51.2 

2.89 

0.976  2581 

288.3 

8.18 

0.93 

13 

9 

1  52.57 

o.7eo 

17  31  42.4 

2.84 

0.975  5632 

390.8 

8.19 

0.93 

14 

9 

2  10.64 

0.74G 

17  30  35.0 

2.78 

0.974  8624 

293.3 

8.21 

0.93 

15 

9 

2  28.36 

0.731 

17  29  29.0 

2.72 

0.974  1557 

295.6 

8.22 

0.93 

IG 

9 

2  45.72 

+0.716 

+  17  28  24.5 

-2.66 

0.973  4433 

-396.0 

8.23 

0.94 

17 

9 

3    2.73 

0.701 

17  27  21.5 

2.59 

0.972  7254 

300.3 

8.25 

0.94 

18 

9 

3  19.38 

0.680 

17  26  20.0 

2.53 

0.972  0021 

303.5 

8.26 

0.94 

19 

9 

3  35.67 

0.071 

17  25  20.0 

2.47 

0.971  2735 

304.6 

8.28 

0.94 

20 

9 

3  51.58 

0.055 

17  24  21.6 

2.40 

0.970  5400 

306.6 

8.29 

0.94 

21 

9 

4    7.12 

+0.040 

+  17  23  24.7 

-2.34 

0.969  8017 

-^306.6 

8.30 

0.94 

22 

9 

4  22.28 

0.024 

17  22  29.4 

2.27 

0.969  a587 

310.5 

8.32 

0.94 

23 

9 

4  37.07 

O.fiOS 

17  21  35.G 

2.21 

0.968  3113 

313.3 

8.33 

0.95 

24 

9 

4  51.47 

0.592 

17  20  43.5 

2.14 

OJ567  5595 

314.1 

8.35 

0.95 

25 

9 

5    5.49 

0.570 

17  19  53.0 

2.07 

0.966  8036 

315.8 

8.36 

0.95 

2G 

9 

5  19.12 

+0.5t)0 

+  17  19    4.2 

-2.00 

0.966  0438 

-317.4 

8.38 

0.95 

27 

9 

5  32.36 

0.543 

17  IS  17.0 

l.«{ 

0.965  2802 

318.9 

8.39 

0.95 

28 

9 

5  45.20 

0.527 

17  17  31.5 

I. SO 

0.964  5131 

320.3 

8.40 

0.95 

29 

9 

5  57.65 

0.510 

17  16  47.7 

1.79 

0.963  7426 

321.7 

8.42 

0.96 

30 

9 

6    9.70 

0.494 

17  16    5.6 

1.72 

0.962  9689 

323.0 

8.44 

0.96 

31 

9 

6  21.34 

+0.476 

+  17  15  25.3 

-1.04 

0.962  1921 

-324.3 

8.45 

0.96 

Nov.    1 

9 

6  32.57 

0.4tX) 

17  14  46.7 

X.hl 

0.901  4125 

325.4 

8.47 

0.96 

9 

6  43.40 

0.44:i 

17  14     9.9 

l.:)0 

0.960  6301 

320.5 

8.48 

0.96 

3 

9 

6  53.82 

0.425 

17   13  34.8 

1.42 

0.959  8453 

327.5 

8.50 

0.97 

4 

9 

7    3.82 

0.40» 

17  13     1.6 

1 .3.') 

0.959  0581 

328.4 

8.51 

0.97 

5 

9 

7  13.40 

+0.390 

+  17  12  30.2 

-!.27 

0.958  2689 

-329.3 

8.53 

0.97 

G 

9 

7  22.56 

0.373 

17  12    0.6 

1.10 

0.957  4777 

330.0 

8.54 

0.97 

^ 

/ 

9 

7  31 .29 

0..355 

17  11  32.9 

l.ll 

0.956  6848 

330.7 

8.56 

0.97 

8 

9 

7  39.60 

0.337 

17  11     7.1 

1.04 

0.955  8905 

331.2 

8.57 

0.97 

0 

9 

7  47.47 

0.319 

17  10  43.2 

0.% 

0.955  0949 

331.7 

8.59 

0.98 

10 

9 

7  54.91 

+0.301 

+17  10  21.2 

-0.K.S 

0.954  2984 

-332.0 

8.61 

0.98 

11 

9 

8     1.91 

0.2X3 

17  10    1.1 

O.M) 

0.953  5012 

332.3 

8.62 

0.98 

12 

9 

8    8.48 

0.205 

17     9  42.9 

0.72 

0.952  7034 

332.5 

8.64 

0.98 

13 

9 

8  14.61 

0.240 

17     9  26.7 

O.fVJ 

0.951  9053 

332.6 

8.65 

0.98 

14 

9 

8  20.29 

0.228 

17    9  12.5 

O.-Ij 

0.951  1072 

332.5 

8.67 

0.98 

15 

9 

8  25.53 

+0.209 

+17    9    0.2 

-0.47 

0.950  3093 

-332.4 

8.68 

0.99 

IG 

9 

8  30.33 

+0.191 

+17    8  49.8 

-0.39 

0.949  5110 

-aai.i 

8-70 

0.99 
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, 

"^g^' 

Var.  per 
Hour. 

Apparent 
Dedbattoa. 

Var.  per 
Hour. 

Noon. 

Lomrithm  of 

Distance 
from  Earth. 

Var.  per 
Hour. 

Noon. 

Polar 
Semi- 
diam- 
eter. 

Hot. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Green- 

Noon. 

Noom. 

Noom. 

Noon. 

Noon. 

Noon. 

wich. 

h 

m       s 

8 

•            f             n 

It 

It 

n 

h      m 

.16 

9 

8  30.33 

40.191 

+17    8  49.8 

-0.39 

0.949  5119 

-332.1 

8.70 

0.99 

17  25.7 

17 

9 

8  34.68 

0.173 

17    8  41.4 

0.31 

0.948  7153 

331.7 

8.72 

0.99 

17  21.9 

18 

9 

8  38.58 

0.153 

17    8  36.0 

0.33 

0.947  9199 

331.1 

8.73 

0.99 

17  18.0 

19 

9 

8  42.02 

0.134 

17    8  30.6 

0.14 

0.947  1259 

330.5 

8.75 

0.99 

17  14.1 

» 

9 

8  45.02 

0.116 

17    8  28.1 

-0.06 

0.946  3334 

329.8 

8.76 

1.00 

17  10.2 

21 

9 

8  47.57 

40.097 

+17    8  27.7 

40.03 

0.945  5428 

-329.0 

8.78 

1.00 

17    6.3 

22 

9 

8  49.67 

0.078 

17    8  29.2 

0.11 

0.944  7543 

328.1 

8.80 

1.00 

17     2.4 

23 

9 

8  51.32 

0.059 

17    8  32.8 

0.19 

0.943  9681 

327.0 

8.81 

1.00 

16  58.5 

24 

9 

8  52.52 

0.041 

17    8  38.3 

0.37 

0.943  1846 

325.9 

8.83 

1.00 

16  5-1.6 

25 

9 

8  53.27 

0.023 

17    8  45.8 

0.35 

0.942  4040 

324.6 

8.84 

1.00 

16  50.7 

26 

9 

8  53.57 

40.003 

+17    8  55.3 

40.44 

0.941  6266 

-323.2 

8.86 

1.01 

16  46.8 

27 

9 

8  53.42 

-0.015 

17    9    6.7 

0.53 

0.940  8526 

321.7 

8.88 

1.01 

16  42.8 

t    28 

9 

8  52.82 

0.034 

17    9  20.1 

0.60 

0.940  0823 

320.2 

8.89 

1.01 

16  38.9 

29 

9 

8  51.77 

0.053 

17    9  35.4 

0.68 

0.939  3158 

318.5 

8.91 

1.01 

16  34.9 

^    30 

9 

8  50.27 

0.072 

17    9  52.7 

0.76 

0.938  5535 

316.7 

8.92 

1.01 

16  31.0 

K^ 

9 

8  48.33 

-O.090 

+17  10  12.0 

40.85 

0.937  7956 

-314.8 

8.94 

1.02 

16  27.0 

^    2 

9 

8  45.94 

0.109 

17  10  33.3 

0.93 

0.937  0424 

312.8 

8.95 

1.02 

16  23.0 

3 

9 

8  43.10 

0.128 

17  10  56.5 

1.01 

0.936  2942 

310.6 

8.97 

1.02 

16  19.0 

4 

9 

8  39.81 

0.146 

17  11  21.6 

1.09 

0.935  5514 

308.4 

8.99 

1.02 

16  15.0 

5 

9 

8  36.08 

0.165 

17  11  48.7 

1.17 

0.934  8141 

306.0 

9.00 

1.02 

16  11.0 

6 

9 

8  31.91 

-0.183 

+17  12  17.7 

41.25 

0.934  0827 

-303.5 

9.02 

1.02 

16    7.0 

7 

9 

8  27.29 

0.302 

17  12  48.6 

1.33 

0.933  3574 

300.9 

9.03 

1.03 

16    3.0 

8 

9 

8  22.23 

0.220 

17  13  21.5 

1.41 

0.932  6385 

298.1 

9.05 

1.03 

15  59.0 

9 

9 

8  16.73 

0.338 

17  13  56.2 

1.49 

0.931  9264 

295.2 

9.06 

1.03 

15  55.0 

10 

9 

8  10.79 

0.256 

17  14  32.8 

1.56 

0.931  2213 

292.2 

9.07 

1.03 

15  50.9 

11 

9 

8    4.43 

-0.274 

+17  15  11.3 

41.64 

0.930  5236 

-289.2 

9.00 

1.03 

15  46.9 

12 

9 

7  57.63 

0.292 

17  15  51.7 

1.72 

0.929  8335 

285.9 

9.10 

1.03 

15  42.8 

13 

9 

7  50.40 

0.310 

17  16  33.8 

1.79 

0.929  1514 

282.5 

9.12 

1.04 

15  38.8 

14 

9 

7  42.75 

0.328 

17  17  17.8 

1.87 

0.928  4776 

279.0 

9.13 

1.01 

15  34.7 

15 

9 

7  34.67 

0.345 

17  18    3.5 

1.94 

0.927  8123 

275.4 

9.15 

l.(M 

15  30.7 

16 

9 

7  26.18 

-0.362 

+17  18  51.0 

42.01 

0.927  1559 

-271.6 

9.16 

1.01 

15  26.6 

17 

9 

7  17.27 

0.380 

17  19  40.2 

2.09 

0.926  5066 

267.8 

9.17 

1.04 

15  22.5 

18 

9 

7    7.96 

0.396 

17  20  31.1 

2.15 

0.925  8708 

263.7 

9.19 

1.04 

15  18.4 

19 

9 

6  58.25 

0.413 

17  21  23.6 

2.22 

0.925  2427 

259.6 

9.20 

1.05 

15  14.3 

20 

9 

6  48.14 

0.429 

17  22  17.8 

2.30 

0.924  6246 

255.4 

9.21 

1.05 

15  10.2 

21 

9 

6  37.64 

-0.446 

+17  23  13.7 

42.36 

0.924  0167 

-251.1 

9.23 

1.05 

15    6.1 

22 

9 

6  26.75 

0.461 

17  24  11.1 

2.42 

0.923  4194 

246.6 

9.24 

1.05 

15    2.0 

23 

9 

6  15.49 

0.477 

17  25  10.0 

2.49 

0.922  8328 

242.1 

9.25 

1.05 

14  57.9 

24 

9 

6    3.85 

0.483 

17  26  10.5 

2.55 

0.922  2573 

237.4 

9.26 

1.05 

14  53.7 

25 

9 

5  51.84 

0.508 

17  27  12.4 

2.61 

0.921  6931 

232.7 

9.28 

1.05 

14  49.6 

26 

9 

5  39.48 

-0.522 

+17  28  15.7 

42.67 

0.921  1403 

-227.9 

9.29 

1.06 

14  45.4 

27 

9 

5  26.76 

0.537 

17  29  20.5 

2.73 

0.920  5993 

222.9 

9.30 

1.06 

14  41.3 

28 

9 

5  13.69 

0.553 

17  30  26.6 

3.78 

0.920  0702 

217.9 

9.31 

1.06 

14  37.2 

29 

9 

5    0.27 

0.566 

17  31  34.1 

3.84 

0.919  5533 

212.8 

9.32 

1.06 

1  4  33.0 

30 

9 

4  46.52 

0.580 

17  32  42.9 

2.89 

0.919  0-189 

207.5 

9.33 

1.06 

14  28.8 

31 

9 

4  32.44 

-0.594 

•  •  .  ' 

+17  33  53.0  , 
+17  85    4.4  1 

+2.95 

1 
•    •    • 

0.918  5573 

-202.1 

32 

9. 

4  18.03  1 

0.918  07S6 

1 

•       •       ft 
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GREENWICH  MEAN  TIME. 


Date. 

Apparent 
ABoension. 

Var.per 
Day. 

Apparent 
Deghation. 

Var.per 
Day. 

Lqnrtthmof 

Dbtanoe 
from  Earth. 

Var.per 

Semft- 
diam- 

Her. 
Paral- 

JVbofi. 

Noon, 

Noon, 

JVbon* 

JViMNI. 

JRnni. 

Nbtm, 

Mas. 

h   m      8 

8 

•      i        a 

H 

M 

#f 

July    2 

21  43  24.41 

-«.8M 

-14  28  17.3 

-81.77 

1.288  8614 

-3570X> 

1.74 

0.46 

6 

21  42  59.70 

6.455 

14  30  29.8 

34.43 

1.282  8710 

2379.2 

1.75 

0.46 

10 

21  42  32.82 

6.977 

14  32  52.5 

36.89 

1.281  9598 

2175.1 

1.76 

0.46 

14 

21  42    3.94 

7.458 

14  35  24.6 

39.12 

1.281 1326 

1958.6 

1.75 

0.46 

18 

21  41  33.22 

7.892 

14  38    5.1 

41.08 

1.280  3946 

1729.3 

1.76 

0.46 

22 

21  41    0.87 

-8.274 

-14  40  52.9 

-42.76 

1.279  7506 

-1489.0 

1.76 

0.46 

26 

21  40  27.10 

8.599 

14  43  46.8 

44.15 

1.279  2046 

1239.9 

1.76 

0.46 

30 

21  39  52.15 

8.868 

14  46  45.7 

45.22 

1.278  7596 

9644) 

1.76 

0.46 

Aug.    3 

21  39  16.23 

9.080 

14  49  48.2 

46.01 

1.278  4180 

723.8 

1.77 

0.46 

7 

21  38  39.58 

9.238 

14  52  53.4 

46.51 

1.278  1812 

458.4 

1.77 

0.46 

11 

21  38    2.40 

-94139 

-14  56    0.0 

-46.72 

1.278  0518 

-188.8 

1.77 

0.46 

15 

21  37  24.95 

9UJ77 

14  59    6.8 

46.63 

1.278  0305 

+    88.7 

1.77 

0.46 

19 

21  36  47.47 

9.351 

15    2  12.6 

46.20 

1.278  1188 

356.5 

1.77 

0.46 

23 

21  36  10.23 

9.259 

15    5  16.0 

45.45 

1.278  3155 

627.5 

1.77 

0.46 

27 

21  35  33.48 

9.104 

15    8  15.8 

44.40 

1.278  6204 

895.7 

1.76 

0.46 

31 

21  34  57.48 

-15  11  10.8 

-43.06 

1.279  0313 

+1157.4 

1.76 

0.46 

Sept.  4 

21  34  22.45 

8.618 

15  13  59.9 

41.48 

1.279  5455 

1412.7 

1.76 

0.46 

8 

21  33  48.61 

8.293 

15  16  42.3 

89.65 

1 .280 1606 

1661.0 

1.76 

0.46 

12 

21  33  16.18 

7.910 

15  19  16.7 

87.50 

1.2808740 

1903.9 

1.76 

0.46 

16 

21  32  45.41 

7.468 

15  21  42.0 

35.13 

1.2816824 

2135.9 

1.76 

0.46 

20 

21  32  16.51 

-6.972 

-15  23  57.4 

-^.51 

1.282  5810 

+2354.7 

1.75 

0.46 

24 

21  31  49.70 

6.428 

15  26    1.8 

29.68 

1.283  5644 

2SG0.6 

1.74 

0.46 

28 

21  31  25.14 

5.844 

15  27  54.6 

26.C8 

1.284  6275 

2751.5 

1.74 

0.46 

Oct.    2 

21  31    3.00 

5.220 

15  29  35.0 

23.52 

1.285  7636 

2927.5 

1.74 

0.46 

6 

21  30  43.43 

4.561 

15  31    2.5 

20.20 

1.286  9676 

3069.6 

1.73 

0.45 

10 

21  30  26.56 

-8.867 

-15  32  16.4 

-16.75 

1.288  2332 

+3236.3 

1.73 

0.45 

14 

21  30  12.54 

3.139 

15  33  16.3 

13.16 

1.289  5544 

3306.2 

1.72 

0.45 

18 

21  30    1.48 

2.387 

15  34    1.5 

9.44 

1.290  9237 

3477.4 

1.72 

0.45 

22 

21  29  53.47 

1.616 

15  34  31.7 

5.64 

1.292  3338 

3569.9 

1.71 

0.45 

26 

21  29  48.59 

0.828 

15  34  46.6 

-  1.83 

1.293  7771 

3643.3 

1.70 

0.45 

30 

21  29  46.86 

-0.034 

-15  34  46.3 

+  1.99 

1.295  2461 

+3609.3 

1.70 

0.45 

Nov.    3 

21  29  48.33 

+  0.768 

15  34  30.6 

5.86 

1.296  7342 

3737.8 

1.69 

0.44 

7 

21  29  53.01 

1.572 

15  33  59.4 

0.75 

1.298  2340 

3758.6 

1.69 

0.44 

11 

21  30    0.91 

2.379 

15  33  12.6 

13.64 

1.299  7387 

3761.8 

1.68 

0.44 

15 

21  30  12.04 

3.186 

15  32  10.3 

17.61 

1.3012410 

3746.7 

1.67 

0.44 

19 

21  30  26.38 

+  3.981 

-15  30  52.6 

+21.33 

1.302  7335 

+3713.3 

1.67 

10.44 

23 

21  30  43.86 

4.756 

15  29  19.8 

25.04 

1.304  2085 

3660.3 

1.66 

0.44 

27 

21  31    4.40 

5.512 

15  27  32.4 

28.67 

1.305  6596 

3592.3 

1.66 

0.43 

Dec.    1 

21  31  27.93 

6.250 

15  25  30.5 

32.24 

1.307  0804 

3510.1 

1.65 

0.43 

5 

21  31  54.37 

6.966 

15  23  14.6 

35.69 

1.308  4656 

3412.3 

1.65 

0.43 

9 

21  32  23.63 

+  7.660 

-15  20  45.1 

+39.04 

1.309  8082 

+3299.0 

1.64 

0.43 

13 

21  32  55.61 

8.326 

15  18    2.4 

42.29 

1.311 1030 

3172.4 

1.64 

0.43 

17 

21  33  30.19 

8.968 

15  15    7.0 

45.38 

1.312  3442 

8030.8 

1.63 

0.43 

21 

21  34    7.22 

0.551 

15  11  59.6 

48.29 

1.313  5259 

2876.1 

1.63 

0.43 

25 

21  34  46.55 

10.109 

15    8  40.9 

51.04 

1.314  6437 

2711.5 

1.62 

0.43 

29 

21  35  28.04 

+10.629 

-15    6  11.5 

+53.62 

1.315  6938 

+2587.3 

1.62 

0.43 

33 

21  36  11.52 

•     •     •     • 

-15    I  32.3 

•      •      • 

1.316  6720 

.... 

1.62 

0.42 
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b. 


IT. 


r. 


iy 


«• 


t. 


IV. 


!C. 


5 
15 
25 

4 
14 
24 

6 
16 


5 

15 
25 

5 
15 
25 

4 
14 
24 

4 
14 
24 

3 
13 
23 


HtUooBBtric 
JjoD^jtaidftf 
MUnEquinoz 
ofDiEte. 


pt  2 
12 
22 


2 
12 
22 

1 

11 
21 

1 
11 
21 

31 
41 


ft 


319  19  28.8 
319  26  0.1 
319  32  31.4 

319  39  2.6 
319  45  33.7 
319  52  4.8 

319  58  35;9 

320  5  6.9 
320  11  37.9 

320  18  8.8 
320  24  39.7 
320  31  10.5 

320  37  41.3 
320  44  12.0 
320  50  42.7 

320  57  18.4 

321  3  44.0 
321  10  14.6 

321  16  45.1 
321  23  15.6 
321  29  46.1 

321  36  16.5 
321  42  46.8 
321  49  17.1 

321  55  47.4 

322  2  17.6 
322  8  47.8 

322  15  18.0 
322  21  48.1 
322  28  18.1 

322  34  48.1 
322  41  18.1 
322  47  48.1 

322  54  18.0 

323  0  47.8 
323  7  17.6 

323  13  47.4 
323  20  17.1 


Var.  per 
Dsy. 


tt 
39.13 
39^13 
39.12 

39.12 
39.11 
39.11 

39.10 
39.10 
30.10 

39.09 
39.09 
39.08 

39.08 
39.07 
39UKr 

39.06 
39:06 
39.06 

39.06 
30.06 
39.04 

39.04 
39.08 
39.03 

39.02 
39.02 
39.02 

39.01 
39.01 
39.00 

39.00 
39.00 
38.99 

38.99 
38.96 
38.96 

38.97 
38.97 


Reduction 
to  Orbit. 


Heliocentric 
Latitude. 


ff 


+7.0 
7.0 
7.0 

+7.0 
6.9 
6.9 

+6.9 
6.9 
6.8 

+6.8 
6.8 
6.8 

+6.7 
6.7 
6.7 

+6.7 
6.6 
6.6 

+6.6 
6.6 
6.5 

+6.5 
6.5 
6.4 

+6.4 
6.4 
6.4 

+6.4 
6.3 
6.3 

+6.3 
6.2 
6.2 

+6.2 
6.2 
6.1 

+6.1 
+6.1 


tr 


-0  42  15.4 
0  42  17.6 
0  42  19.8 

-0  42  21.9 
0  42  24.0 
0  42  26.1 

-0  42  28.2 
0  42  30.3 
0  42  32.4 

-0  42  34.5 
0  42  36.6 
0  42  38.6 

-0  42  40.7 
0  42  42.7 
0  42  44.8 

-0  42  46.8 
0  42  48.8 
0  42  50.8 

-0  42  52.8 
0  42  54.8 
0  42  56.8 

-0  42  58.8 
0  43  0.8 
0  43  2.7 

-0  43  4.6 
0  43  6.5 
0  43  8.5 

-0  43  10.4 
0  43  12.3 
0  43  14.2 

-0  43  16.1 
0  43  17.9 
0  43  19.8 

-0  43  21.6 
0  43  23.5 
0  43  25.3 

-0  43  27.2 
-0  43  29.0 


Var.  per 
Day. 


ft 
-0.22 
0.22 
0.21 

-0.21 
0.21 
0.21 

-0.21 
0.21 
0.21 

-0.21 
0.21 
0.20 

-0.20 
0.20 
0.20 
'  «• 

-0.20 
0.20 
0.20 

-0.20 
0.20 
0.20 

-0.20 
0.19 
0.19 

-0.19 
0.19 
0.19 

-0.19 
0.19 
0.19 

-0.19 
0.18 
0.18 

-0.18 
0.18 
0.18 

-0.18 
-O.V% 


Loearithm  of 
Racxius  >rector. 


.300  2137 
.300  2325 
.300  2513 

.300  2700 
.300  2886 
.300  3071 

.300  3257 
.300  3441 
.300  3624 

.300  3806 
.300  3989 
.300  4171 

.300  4352 
.300  4531 
.300  4710 

.300  4889 
.300  5067 
.300  5244 

.300  5421 
.300  5597 
.300  5772 

.300  5947 
.300  6121 
.300  6295 

.300  6468 
.300  6640 
.300  6811 

.300  6982 
.300  7152 
.300  7322 

.300  7491 
.300  7658 
.300  7826 

.300  7993 
.300  8159 
.300  8324 


1.300  8489 


Var.  per 
Day. 


+18.8 
18.8 
18.8 

+18.7 
18.6 
18.6 

+18.5 
18.4 
18.3 

+18.2 
18.2 
18.1 

+18.0 
17.9 
17.9 

+17.8 
17.8 
17.7 

+17.7 
17.6 
17.5 

+17.5 
17.4 
17.3 

+17.3 
17.2 
17.1 

+17.1 
17.0 
16.9 

+10.8 
16.7 
16.7 

+16.6 
16.6 
16.5 

+16.6 


^  \.^I5»WA\  a^v^a 


196 


NEPTUNE,  1917. 


GREENWICH  MEAN  TIME. 


Date. 

Apparent 

Var.  per 
Day. 

Apparent 
Decimation. 

Var.  per 
Day. 

Lonrithmof 

Diatanoe 
from  Earth. 

Var.  per 
Day. 

Bemt- 
diam- 
ater. 

Hor. 
Fteal- 

JVooii. 

Noon. 

JVbon. 

JWoOfl. 

Noon. 

NooH. 

JVbow. 

AWIH. 

h   m       8 

8 

•         t         n 

It 

If 

*f 

Jan.     3 

8  25  19.89 

-6.346 

+19    0  58.6 

+22.35 

1.463  9859 

-944.7 

1J3S 

OM 

7 

8  24  54.08 

6.554 

19    2  29.4 

23.04 

1.463  6430 

770.4 

1.33 

0.30 

11 

8  24  27.51 

6.722 

19    4    2.7 

23.57 

1.463  3701 

503.4 

1.33 

0.30 

15 

8  24    0.36 

6.840 

19    5  37.8 

33.97 

1.463  1697 

400.3 

1.33 

0.30 

19 

8  23  32.78 

6.930 

19    7  14.3 

34.34 

1.463  0430 

233.7 

1.33 

0.30 

23 

8  23    4.98 

-6.964 

+19    8  51.5 

+34.81 

1.462  9910 

-    36.1 

1.33 

0.30 

27 

8  22  37.13 

6.950 

19  10  28.6 

34.23 

1.463  0141 

+  151.1 

1.33 

0.30 

31 

8  22    9.44 

6.888 

19  12    5.1 

23.99 

1.463  1116 

336.8 

1.33 

o.ao 

Feb.    4 

8  21  42.08 

6.783 

19  13  40.3 

23.60 

1.463  2827 

5104) 

1.33 

0.80 

8 

8  21  15.23 

6.637 

19  15  13.7 

23X)7 

1.463  5263 

607.0 

1.83 

0.30 

12 

8  20  49.04 

-6.448 

+19  16  44.7 

+23.30 

1.463  8404 

+  871.9 

1.33 

0.30 

16 

8  20  23.70 

6.218 

19  18  12.7 

31.61 

1.464  22S3 

1043.5 

1.83 

0.30 

20 

8  19  59.35 

5.948 

19  19  37.4 

20.68 

1.464  6736 

1307.0 

1.83 

0.80 

24 

8  19  36.17 

5.636 

19  20  58.0 

19.63 

1.465  1879 

1363.0 

1.82 

0.80 

28 

8  19  14.31 

5.288 

19  22  14.2 

18.46 

1.465  7635 

1511.8 

1.32 

0.80 

Mar.    4 

8  18-53.91 

-4.907 

+19  23  25.5 

+17.18 

1.466  3960 

+1640.7 

1.82 

0.30 

8 

8  18  35.09 

4.498 

19  24  31.5 

15.83 

1.467  0820 

1778.5 

1.32 

0.30 

12 

8  18  17.96 

4.063 

19  25  32.0 

14.39 

1.467  8176 

1807.7 

1.32 

0.30 

16 

8  18    2.62  ' 

3.604 

19  26  26.5 

12.87 

1.468  5988 

3007.1 

1.31 

0.30 

20 

8  17  49.16 

3.123 

19  27  14.9 

11.28 

1.469  4217 

3106.3 

1.31 

0.30 

24 

8  17  37.67 

-2.616 

+19  27  56.7 

+  9.63 

1.470  2815    +2192.6 

1.31 

0.30 

28 

8  17  28.25 

2.094 

19  28  31.9 

7.92 

1.471  1740       2287.1 

1.31 

0.30 

Apr.     1 

8  17  20.93 

1.5W 

19  29    0.2 

ti.l» 

1.472  0935      2328.9 

1.30 

0.30 

6 

8  17  15.75 

1.023 

19  29  21.4 

4.44 

1.473  0356 

3379.6 

1.30 

0.30 

9 

8  17  12.75 

-0.478 

19  29  35.7 

2.70 

1.473  9956      2418.1 

1.30 

0.30 

13 

8  17  11.93 

+0.070 

+19  29  42.9 

+  0.89 

1.474  9686  -+2445.7 

1.29 

0.29 

17 

8  17  13.32 

0J)25 

19  29  42.8 

-0.93 

1.475  9507 

2462.5 

1.29 

0.29 

21 

8  17  16.93 

1.179 

19  29  35.4 

2.74 

1.476  9370 

2467.2 

1.29 

0.29 

25 

8  17  22.75 

1.730 

19  29  20.9 

4.52 

1.477  9228 

2459.5 

1.29 

0.29 

29 

8  17  30.76 

2.272 

19  28  59.2 

6.32 

1.478  9030 

24:19.8 

1.28 

0.29 

May    3 

8  17  40.91 

+2.802 

+19  28  30.4 

-  8.07 

1.479  8732 

+2409.2 

1.28 

0.29 

7 

8  17  53.16 

3.321 

19  27  &1.7 

9.78 

1.480  8291 

2360.3 

1.28 

0.29 

11 

8  18    7.46 

3.826 

19  27  12.2 

11.47 

1.481  7674 

3320.6 

1.27 

0.29 

15 

8  18  23.75 

4.318 

19  26  23.0 

13.13 

1.482  6842      2261.5 

1.27 

0.29 

19 

8  18  41.99 

4.798 

19  25  27.2 

14.75 

1.483  5753 

3193.5 

1.27 

0.29 

23 

8  19    2.11 

+5.258 

+  19  24  25.1 

-lft.31 

1.484  4370 

+3114.5 

1.27 

0.29 

27 

8  19  24.03 

5.098 

19  23  10.8 

17.K2 

1.485  2657  ]   3027.6 

1.26 

0.29 

31 

8  19  47.66 

6.111 

19  22    2.6 

19.26 

1.486  0530      1932.7 

1.26 

0.29 

Juno    4 

8  20  12.89 

6.501 

19  20  42.8 

20.63 

1.486  8110  :    1830.7 

1.26 

0.29 

8 

8  20  39.64 

6.870 

19  19  17.6 

21.95 

1.487  5217  ;   1722.5 

j 

1.26 

0.29 

12 

8  21    7.82 

+7.217 

+19  17  47.3 

-23.20 

1.488  1882  ,+1608.9 

1.26 

0.29 

16 

8  21  37.34 

7.537 

19  16  12.1 

24.39 

1.488  8079      1487.9 

1.25 

0.29 

20 

8  22    8.08 

7.830 

19  14  32.3 

25.40 

1.489  3777  .    1360.7 

1.25 

0.28 

24 

8  22  39.94 

8.095 

19  12  48.3 

26.49 

1.489  8958      1238.5 

1.25 

0.28 

28 

8  23  12.80 

8.331 

19  11    0.5 

27.40 

1.490  3599      1091.5 

1.25 

0.28 

July    2 

8  23  46.55 

+8.536 

+19    9    9.2 

-28.23 

1.490  7686  1+051.4 

1.25 

0.28 

6 

8  24  21.05 

+8.710 

+19    7  14.8 

-28.96 

1.491  1207 

■J-  809.2 

1.25 

0.28 

NEPTUNE,  1917. 


197 


GREENWICH  MEAN  TIME. 


M». 

Apinrant 

Vof.  per 
Day. 

Apparent 
DedJnatlon. 

\  ar.  per 
Day. 

Lorarlthm  of 

Dfatanco 
from  Ltrth. 

Vur.  per 
Day. 

Semi- 
diam- 
eter. 

Hor. 
Paral- 
lax. 

Transit, 

Meridian 

of 

Oroen- 

mr 

mvuHm 

JVOM. 

AVea. 

Noon. 

Uooh. 

wich. 

h    m       s 

s 

•       f         ft 

// 

It 

It 

h      m 

*J    2 

8  23  46.55 

+K.530 

+  10     0     9.2 

-28.23 

1.4(H)  76S6 

->   »51.4 

1.25 

0.28 

1  43.7 

6 

8  24  21.a5 

H.710 

19    7  14.8 

2S.96 

1.491  V2ff7 

S09.2 

1.25 

0.28 

1  28.6 

10 

8  24  56.20 

S.Kiil 

19    5  17.6 

29.63 

1.491  4155 

0('>3.5 

1.25 

0.28 

1  13.4 

14 

8  25  31.90 

H.Rk') 

19    3  17.9 

30.19 

1.4916311 

514.7 

1.25 

0.28 

0  58.3 

18 

8  26    8.02 

0.073 

19    1  16.2 

:io.r)G 

1.491  8269 

303.3 

1.25 

0.28 

0  43.1 

22 

8  26  44.44 

+».120 

+18  59  12.8 

-:{0.99 

1.4919415 

+  210.2 

1.25 

0.28 

0  28.0 

26 

8  27  21.02 

9.153 

18  57    8.4 

.11.22 

1.4919950 

-t-    56.8 

1.25 

0.28 

0  12.9 

30 

8  27  57.62 

9.1^ 

18  55    3.2 

:u.34 

1.491  98«9 

-    97.0 

1.25 

0.28 

23  54.0 

H-  3 

8  28  34.13 

9.I0B 

18  52  57.8 

:ujJ7 

1.491  917G 

248.8 

1.25 

0.28 

23  38.9 

7 

8  29  10.45 

9M7 

18  50  52.4 

31.29 

1.491  7879 

400.6 

1.25 

0.28 

23  23.7 

11 

8  29  46.46 

+H.952 

+18  48  47.6 

-31.11 

1.4916971 

-  552.9 

1.25 

0.28 

23    8.6 

15 

8  30  22.02 

8.M4 

18  46  43.7 

30.79 

1.491  3458 

703.3 

1.25 

0.28 

22  53.4 

19 

8  30  57M 

KMR 

18  44  41.4 

30.37 

1.491  0348 

851.4 

1.25 

0.28 

22  38.3 

23 

8  31  31.30 

8.475 

18  42  40.9 

29.83 

1.490  6651 

996.1 

1.25 

0.28 

22  23.1 

27 

8  32    4.77 

K.2S5 

18  40  42.9 

29.15 

1.490  2:«4 

1137.1 

1.25 

0.28 

22    7.9 

31 

8  32  37.30 

+8.007 

+18  38  47.8 

-28.38 

1.489  7560 

-1273.9 

1.25 

0.28 

21  52.8 

ft  4 

8  33    8.79 

7.733 

18  36  56.0 

27.53 

1.489  2199 

1406.0 

1.25 

0.28 

21  37.6 

•    8 

8  33  39.13 

7.433 

18  35    7.8 

26.55 

1.488  6318 

1533.7 

1.25 

0.29 

21  22.3 

12 

8  34    8.22 

7.106 

18  33  23.8 

25.43 

1.487  9936 

1650.8 

1.26 

0.20 

21     7.1 

16 

8  34  35.93 

«t.740 

18  31  44.5 

24.22 

1.487  3072 

1773.8 

1.26 

0.29 

20  51.8 

20 

8  35    2.15 

+<i.3«0 

+18  30  10.2 

-23.91 

1.480  5756 

-1H83.1 

1.26 

0.29 

20  36.5 

24 

8  35  26.78 

5.953 

18  28  41.4 

21.46 

1.485  8018 

1984.4 

1.26 

0.29 

20  21.2 

23 

8  35  49.74 

5.52) 

18  27  18.6 

19.95 

1.484  9892 

2077.5 

1.27 

0.29 

20    5.9 

Et    2 

8  36  10.94 

5.074 

18  26    1.9 

18.36 

1.484  1409 

2162.6 

1.27 

0.29 

19  50.5 

6 

8  36  30.31 

4.M)7 

18  24  51.8 

1G.69 

1.483  2602 

2239.9 

1.27 

0.29 

19  35.1 

10 

8  36  47.77 

+4.119 

+18  23  48.5 

-14.93 

1.482  3502 

-2308  X) 

1.27 

0.29 

19  19.6 

14 

8  37    3.24 

a.fil3 

18  22  52.5 

13.07 

1.481  4152 

2365.8 

1.28 

0.29 

19    4.1 

18 

8  37  16.65 

3X69 

18  22    4.0 

11.10 

1.480  4590 

2413.1 

1.28 

0.29 

18  48.6 

22 

8  37  27.94 

2.555 

18  21  23.3 

9.19 

1.479  4863 

2448.5 

1.28 

0.29 

18  33.1 

26 

8  37  37.08 

2.014 

18  20  50.5 

7.19 

1.478  5017 

2472.5 

1.28 

0.29 

18  17.5 

30 

8  37  44.04 

+1.4C5 

+18  20  25.8 

-  5.15 

1.477  5098 

-2485.4 

1.29 

0.29 

18    1.9 

ioT.  3 

8  37  48.79 

0.011 

18  20    9.3 

3.10 

1.476  5148 

2487.8 

1.29 

0.29 

17  46.2 

7 

8  37  51.33 

+0.353 

18  20    1.0 

-  1.03 

1 .475  5212 

24n.7 

1.29 

0.29 

17  30.5 

U 

8  37  51.61 

-O.20C 

18  20    1.1 

+  l.OS 

1.474  5343 

2455.1 

1.30 

0.29 

17  14.8 

1ft 

8  37  49.67 

0.765 

18  20    9.6 

3.17 

1.473  5588 

2420.0 

1.30 

0.30 

16  59.0 

19 

8  37  45.50 

-1.310 

+18  20  26.4 

+  5.22 

1.472  6001 

-2371.4 

1.30 

0.30 

16  43.2 

23 

8  37  39.16 

1.855 

18  20  51.3 

7.23 

1.471  6634 

2310.1 

1.30 

0.30 

16  27.4 

27 

8  37  30.68 

2.381 

18  21  24.2 

9.20 

1.470  7536 

2237.3 

1.31 

0.30 

16  11.5 

>K.    1 

8  37  20.13 

2.&91 

18  22    4.8 

11.09 

1.469  8751 

2153.2 

1.31 

0.30 

15  55.6 

5 

8  37    7.57 

3.387 

18  22  52.8 

12.92 

1.409  0326 

2057.7 

1.31 

0.30 

15  39.7 

9 

8  36  53.06 

-3 .861 

+18  23  48.1 

+14.69 

1.468  2305 

-1950.4 

1.32 

0.30 

15  23.7 

13 

8  36  36.71 

4.312 

18  24  50.2 

16.36 

1 .467  4739 

1830.8 

1.32 

0.30 

15    7.7 

17 

8.36  18.60 

4.735 

18  25  5S.8 

17.91 

1.466  7673 

1700.8 

1.32 

0.30 

14  51.7 

21 

8  35  58.87 

5.126 

18  27  13.3 

19.33 

1,466  1146 

1560,7 

1.32 

0.30 

14  35.6 

25 

8  35  37.64 

5.481 

18  28  33.3 

20.62 

1.465  5199 

1412.1 

1.32 

0.30 

14  19.5 

29 

8  35  15.07 

-6.794 

+18  29  58.1 

+21.77 

1.464  9859 

-1256.6 

\           •    •    •    » 

1.33 

O.SO 

14    3.4 

33 

8  34  51.29 

•    ■    •    •     1 

+18  31  27.3  i 

1.464  5158 

i  1.^ 

L  Q."^. 
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FOR  GREENWICH  MEAN  NOON. 


Bate. 

HeUooentrio 

LoDffitude, 

Mean  fiquinox 

of  I>ate. 

Var.per 
Day. 

Reduotkni 
to  Orbit. 

Heliooentrlo 
Latitoda. 

Yar.pw 

BaEsVaeta; 

i 

•      1       tt 

It 

It 

•     1      II 

19 

Jan. 

5 

123  22  54.7 

21.74 

-12.8 

-0  13  63.4 

+0.67 

1.477  4606 

**1 

15 

123  26  32.1 

21.74 

12.7 

0  13  46.7 

0.67 

1.477  4647 

«i 

25 

• 

123  30    9.5 

21.74 

12.6 

0  13  40.0 

0.67 

1.477  4605 

4J 

Feb. 

4 

123  33  47.0 

21.74 

-12.5 

-0  13  33.3 

+0.67 

1.477  4743 

HI 

14 

123  37  24.4 

21.74 

12.4 

0  13  26.7 

0.67 

1.477  4792 

4J 

24 

123  41    1.8 

21.74 

12.3 

0  13  20.0 

0.67 

1.477  4840 

U 

Har. 

6 

123  44  39.2 

21.74 

-12.2 

-0  13  13.4 

+0.67 

1.477  4889 

+ij 

16 

123  48  16.7 

21.74 

12.1 

0  13    6.7 

0.67 

1.477  4»a7 

4J 

26 

123  51  54.1 

21.74 

12.0 

0  13    0.1 

0.67 

1.477  4966 

4i 

Apr. 

5 

123  55  31.6 

21.74 

-11.9 

-0  12  63.4 

40.67 

1.477  6064 

44J 

15 

123  59    9.0 

21.74 

11.8 

0  12  46.7 

0.67 

1.477  6062 

U 

25 

124    2  46.5 

21.74 

11.7 

0  12  40.0 

0.67 

1.477  6160 

44 

May 

5 

124    6  23.9 

21.74 

-11.6 

-0  12  33.4 

+0.67 

1.477  5178 

44J 

15 

124  10    1.4 

21.74 

11.5 

0  12  26.7 

0.67 

1.4n6226 

4i 

25 

124  13  38.8 

21.74 

11.4 

0  12  20.0 

0.67 

1.477  5274 

4J 

June 

4 

124  17  16.3 

21.74 

-11.3 

-0  12  13.3 

+0.67 

1.477  5322 

44J 

14 

124  20  53.7 

21.75 

11.2 

0  12    6.7 

0.67 

1.477  5670 

44 

24 

124  24  31.2 

21.76 

11.1 

0  12    0.0 

0.67 

1.477  5418 

4J 

July 

4 

124  28    8.6 

21.75 

-11.0 

-0  11  53.3 

+0.67 

1.477  5466 

+4J 

14 

124  31  46.1 

21.75 

10.9 

0  11  46.6 

0.67 

1.477  5513 

4J 

24 

124  35  23.5 

21.75 

10.8 

0  11  39.9 

0.67 

1.477  5561 

4J 

Aug. 

3 

124  39    1.0 

21.75 

-10.7 

-0  11  33.2 

+0.67 

1.477  5600 

+44 

13 

124  42  38.5 

21.75 

10.6 

0  11  26.5 

0.67 

1.477  5667 

44 

23 

124  46  16.0 

21.75 

lO.b 

0  11  19.8 

0.67 

1.477  5704 

44 

Sept. 

2 

124  49  53.4 

21.75 

-10.4 

-0  11  13.2 

+0.67 

1.477  6752 

+4. 

12 

124  53  30.9 

21.75 

10.3 

0  11    6.6 

0.67 

1.477  5700 

4. 

22 

124  57    8.4 

21.75 

10.2 

0  10  59.8 

0.67 

1.477  6847 

4. 

Oct. 

2 

125    0  45.9 

21.75 

-10.1 

-0  10  63.1 

+0.67 

1.477  6804 

+4.' 

12 

125    4  23.3 

21.75 

10.0 

0  10  46.4 

0.67 

1.477  6041 

4. 

22 

125    8    0.8 

21.75 

9.9 

0  10  39.7 

0.67 

1.477  6088 

4.' 

Nov. 

1 

125  11  38.3 

21.75 

-  9.8 

-0  10  33.0 

+0.67 

1.477  6035 

+4.' 

11 

125  15  15.8 

21.76 

9.7 

0  10  26.3 

0.67 

1.477  6062 

4; 

21 

125  18  53.3 

21.75 

9.6 

0  10  19.7 

0.67 

1.477  6120 

4.' 

Bee. 

1 

125  22  30.8 

21.75 

-  9.5 

-0  10  13.0 

+0.67 

1.477  6176 

+4.- 

11 

125  26    8.3 

21.76 

9.4 

0  10    6.3 

0.67 

1.477  6223 

4.' 

21 

125  29  45.8 

21.75 

9.3 

0    9  59.6 

0.67 

1.477  6260 

4.- 

31 

125  33  23.3 

21.75 

-  9.2 

-0    9  52.9 

+0.67 

1.477  6316 

+4. 

41 

126  37    0.8 

21.75 

-  9.1 

-0    9  46.2 

+0.67 

1.477  6368 

+4. 

PART  11. 
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200     FORMULA  FOR  THE  REDUCTION  OF  STARS,  1917. 

The  constants  of  precession,  nutation  and  aberration  adopted  bj  ihiB  ( 
fereiice  Internationale  des  Etoiles  Fondamentales  which  met  in  Pans  ml) 
1896,  are  given  on  page  xviii,  and  together  with  the  notation  of  Bx88Il! 
used  in  the  formulae  which  follow. 

BESSELIAN  STAR-NUMBEBS. 

Temis  of  Long  Period.  Temu  of  Short  Period, 

X=r-  0.342  20  sill  ft  -0.004  05  sin  2  C 

-f-  0.004  15  Bill  2  ft  +0.000  23  ain  (C  +^0 

-  0.025  26  sin  2  L  +0.001  34  rin  (C  -rO 
+  0.002  51  sin  (L-r)  -0.000  68  sb  (2  C  -Q) 

-  0.000  99  sin  (3  L-r)  -0.000  52  gin  (3  C  -/") 

+  0.000  42  sin  (L+r)  +0.000  30  sin  (C  -2  L+O 

+  0.000  25  sin  (2  L-ft)  +0.000  12  sin  2  (C  -L) 

ft  II 

B=  -  9.210  cos  ft  -0.088  cos  2  C 

+  0.090  cos  2  ft  -0.018  coe  (2  C  -ft) 

-  0.552  coe  2  L  -0.011  coe  (3  C  --TO 
— /e:62^co6<3L--r>  +0.006  COB  (C+rO 

+  0.009  coe  (L+r) 
+  0.007  coe  (2  L-ft) 

C=  -20.4700  cos  00  coe  O 
D=  -20.4700  sin  O 

£=  -  0.0416  sin  ft +0^^0005  sin  2  ft -0^^0031  sin  2  L 

Bessel's  Star-Con^ants, 

a=.3«.072  65+l«.336  86  tin  a;,  tan  ^o^  ^  a'«20'^0454  cos  a;, 

6=^ coe  fto  tan  *o  y^-sin  a^ 

c=^  coe  OTo  sec  ^o  c'=tan  «  coe  ^— sin  a^mnit^ 

d=^  sin  a^am:  d^  rf^^cos  o^  sin  ^^ 

FormuLr  for  reduction  to  Apparent  Position. 

a==a^-^Tn-{-Aa+Bb+Cc+Dd+^E      (in  time) 
d=r^d^-{-T/-\-Aa'+Bb'+C</+Dd'  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/'=  +46'^0898  A  +E        (in  arc) 

=  +3v07265^+Tiy-fi:    (in  time) 

f=.  -0-.0124  sin  2  C  +0V0041  sin  (C  -rO+0*.0007  ein  (C  +/^ 

-0-.0021  sin  (2  C  -ft)-0-.0016  sin  (3  C  -P') 

+0».0009  sin  (C  -2  L+r0+0'.0004  sin  2  (C  -L) 

osinG=^  h  Bin  n=C  t»Ctan» 

g  coe  G=20'^045-l  A  h  cos  H^-D 

Formulxfor  Reduction  to  Apparent  Position. 

a=aro+/+/'+ty«+A  9  ^  (G^+«o)  tan  ^o+A  *  sin  (H+a^)  sec  ^o      (in  time) 
^=^0+^/+^  ^08  (0-\-a^)-{-h  cos  (/Z+oTo)  sin  9o+i  coe  J„  (in  arc) 

In  the  above  f ormulee, 

T  denotes  the  time  reckoned  in  units  of  one  year,  from  the  beginning  of 
Besselian  fictitious  year  (1917,  January  0'*.217,  Wasnington  n 
tinie), 
^ot  ^ot  the  star's  mean  R.  A.  and  Decl.  at  the  bes:inning  of  the  fictitious  } 
a,  d,  the  star's  apparent  rig}it  ascension  and  declination  at  the  time  r, 
/I,  pi't      ^^^  amiual  proper  motion  in  right  ascension  and  declination, 

O,  the  Sun's  true  longitude,  co,  the  obliquity  of  the  ecfiptii 

L,  the  Sun's  mean  longitude,  F,  the  long,  of  the  Sun's  peri| 

ft,  the  longitude  of  the  Moon's  r\  \,Yve\oiv!6.oiV5aftTJLQ«i^^ 

ascending  node,                     \  t ,  ^i\^  TAooxk! ^  m^AsvVnv^W 


formula:  for  the  reduction  of  stars,  1917.     201 

rhe  independent  star-numbers  arc  more  convoniont  than  Bessel's  when 
one*  or  tmo  apparent  portions  of  a  star  aro  roquirod,  or  when  Bessel's 
constants  are  not  known  with  sufficient  accuracy. 

'n  usin^  the  star-constants  of  the  British  Associafion  Cafalofjuc,  a,  6,  c,  d, 
',  e'y  d  ,  with  thie  star-numbers  of  this  Ephemorls,  the  quantities  to  be 
uted  are  Ac,  Bd,  Oa.  Dh^-Ac'^-Bd'^-Ca' -I)h\ 

the  computation  of  the  Besselian  star-numbers  ^ven  For  Wasliington 
midnight  of  each  day  of  the  year,  on  pages  202-205.  the  short  period 
\ — ^that  is,  the  terms  mvolving  the  Moon's  mean  longitude — have  been 
led. 

ji  the  computation  of  the  independent  star-numbers,  pages  200-213,  the 

ftdeJ 


terms  have  been  included  in  the  two  columns  headed  G  and  Log  g. 

iiiantitiesy  and  r  give  separately  the  eirect  of  the  long  period  and  short- 
l  terms.  /'  differs  but  slightly  from  the  quantity  —0  .1860  sin  2  C  + 
i22  sin  (  C  —  r')  riven  on  page  37  of  the  Procea-Verhavj:  of  the  Paris  Con- 
oe  of  1896,  which  quantity  that  conference  decided  should  bo  omitted  in 
eduction  of  stars  from  mean  to  apparent  place. 

[n  computing  the  ephemerides  of  the  circumpolar  stars  in  this  volume, 
ort-penod  terms  have  been  included.  The  quantity/',  which  was  omitted 
the  ephemerides  of  the  circumpolar  stars  given  in  the  American  Ephemeria 
Nautical  Almanac  for  the  years  1900  to  1915,  inclusive,  is  now  included  in 
i  ephemerides  in  accordance  with  tlie  decision  of  the  (hmprfs  International 
ijmSmerides  Astronomiques  held  at  Paris  in  October,  1 01 1 .  iSee  page  43 
'vees-  Verhaux  of  that  Congress. 

In  the  computation  of  the  ephemerides  of  the  ten-day  stai's,  no  short-period 
s  have  been  included.  These  terms  attain  two  maxima  and  two  minima 
ig  the  tropical  month.  At  maximum  and  minimum  they  may  amount  in 
',  ascension  to  ^O'.OOS  tan  S,  and  in  declination  to  ±d^M3.  For  com- 
3g  the  efTect  of  these  terms  for  the  correction  of  the  positions  of  stars  inter- 
ted  from  the  ten-day  ephemerides,  the  following  formulae  may  be  used,  in 
h  ^a  and  A6  denote  the  effect  of  the  short-period  terias  in  right  ascension 
declination,  respectively,  and  6"^^  and  d''oj,  the  sum  of  the  short-period 
18  of  the  nutation  in  longitude  and  obliquity: 

Aa=D^a  6"fp-\-Da  d"cj 
A6^D^6  d'Y  +  ^^^  <^"^> 

The  values  of  6^'^  and  of  6"ia  for  Washington  mean  midnight  are  given  for 
1  day  of  the  year  on  pages  215-216,  and  have  been  computed  as  follows: 

rf''^-60".37  A^  S"a)^  -5, 

rhich  Aj  and  -B,  are  the  sums  of  the  short-period  terms  given  in  the  expres- 
s  for  A  and  B  on  page  200. 
The  quantities  D^a,  D^a,  D^^,  and  Z^g^c^  are  given  for  each  ten-day  star 

>ages  316-513,  and  have  been  computed  by  means  of  the  following  formula : 

D^a^^^  (cos  fi^H-sin  a  tan  6  sin  (o)         D^^a^  — -j^^  cos  a  tan  6 
/)_.<J  =  C08  asin  a>  D  d  =  sin  ^r 

In  the  Star  List  of  the  American  Ephemeris  for  the  yeai-s  1910  and  1911 
I  in  the  American  Ephemeris  and  Nautical  Almanac  for  the  years  1912  to 
5,  indusiye,  tiie  value  used  for  the  derivative  of  the  right  ascension  with 
srence  to  ^  was 

D'^ar=-jJ^8in  a  tan  6  sin  co 

1  the  addition  of  the  term  -^  cos  oa  is  made  in  accordance  with  the  above- 
ntioned  dedsiao  at  the  Congris  International  des  Eph-emiriit%  A8tTaiiQm\qu.e« 
!911  with  reference  to  the  quantity /\ 


202 


BESSELIAN  STAR-NUMBERS,  1917. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 


Solar  Day. 
(Sid.  Hr.) 

IjOgA. 

Log  J}. 

Log  C, 

Logi>. 

Solar  Day. 
(8id.Hr.) 

ijogA. 

iMgB. 

LogC. 

Jan.      0 

+9.51342 

-0.4500 

-0.52391 

+1.30413 

Feb.  15 

+9.67399 

-0.4817 

-1.197U  H 

1 

9.51677 

0.4437 

0.56460 

1.30267 

16 

9.67843 

0.4821 

1.20206 

2 

9.52128 

0.4364 

0.60168 

1.30105 

17 

9.68278 

0.4858 

1.20674 

3 

9.52686 

0.4297 

0.63570 

1.29930 

h    18 

9.68668 

0.4922 

1.21184 

h        4 

9.53322 

0.4252 

0.66713 

1.29740 

(10.0)  19 

9.68966 

0.5001 

1.21657 

(7.0)     5 

+9.53988 

-0.4235 

-0.69630 

+1.29635 

20 

+9.69167 

-0.5077 

-1.21971  -1 

6 

9.54637 

0.4248 

0.72351 

1.29316 

21 

9.69277 

0.5136 

1.22368 

7 

9.55236 

0.4288 

0.74898 

1.29082 

22 

9.69326 

0.5167 

1.22748 

8 

9.55758 

0.4346 

0.77290 

1.28832 

23 

9.69364 

0.5164 

1.23111 

0 

9.56190 

0.4411 

0.79545 

1.28568 

24 

9.69433 

0.6133 

1.23468 

10 

+9.56540 

-0.4474 

-0.81675 

+1.28288 

25 

+9.69562 

-0.5084 

-1.23788  -1 

11 

9.56812 

0.4528 

0.83692 

1.27992 

26 

9.69774 

0.5029 

1.24108 

12 

9.57019 

0.4565 

0.85607 

1.27681 

27 

9.70049 

0.4983 

1.84402 

13 

9.57201 

0.4579 

0.87427 

1.27354 

28 

9.70370 

0.4968 

1.24685 

14 

9.57388 

0.4568 

0.89161 

1.27010 

Mar.     1 

9.70697 

0.4957 

1.24954 

16 

+9.57616 

-0.4534 

-0.90815 

+1.26650 

2 

+9.71005 

-0.4980 

-1.25807  4 

16 

9.57933 

0.4483 

0.92395 

1.26272 

3 

9.71271 

0.6022 

1.25445 

17 

9.58354 

0.4427 

0.93906 

1.25878 

4 

9.71483 

0.5073 

1.25660 

18 

9.58883 

0.4382 

0.95353 

1.25466 

5 

9.71635 

0.6128 

1.25878 

h      1» 

9.59493 

0.4362 

0.96740 

1.26037 

^      « 

9.71730 

0.5172 

1.26073 

(8.0)   20 

+9.60133 

-0.4378 

-0.98070 

+1.24590 

(11.0)   7 

+9.71780 

-0.5206 

-1.262M  -i 

21 

9.60746 

0.4430 

0.99348 

1.24124 

8 

9.71798 

0.6222 

1.26421 

22 

9.61271 

0.4510 

1.00575 

1.23639 

9 

9.71806 

0.5217 

1.86574 

23 

9.61682 

0.4601 

1.01756 

1.23135 

10 

9.71829 

0.5190 

1.26713 

24 

9.61966 

0.4683 

1.02891 

1.22611 

11 

9.71893 

0.5144 

1.26838 

25 

+9.62150 

-0.4743 

-1.03983 

+1.22067 

12 

+9.72021 

-0.5085 

-1.26050  H 

26 

9.62280 

0.4769 

1.05036 

1.21503 

13 

9.72228 

0.5025 

1.27049 

27 

9.62410 

0.4761 

1.06049 

1.20918 

14 

9,72507 

0.4976 

1.27134 

28 

9.63586 

0.4726 

1.07026 

1.20311 

15 

9.72839 

0.4951 

1.27206 

29 

9.62843 

0.4675 

1 .07968 

1.19682 

16 

9.73182 

0.4956 

1.27265 

30 

+9.63190 

-0.4626 

-1.08876 

+1.19030 

17 

+9.73500 

-0.4990 

-1.27310^ 

31 

9.63603 

0.4592 

1.09752 

1.18354 

18 

9.73753 

0.5043 

1.27343 

Feb.     1 

9.64053 

0.4583 

1.10597 

1.17654 

19 

9.73924 

0.5100 

1.27362  • 

2 

9.64504 

0.4601 

1.11412 

1.16929 

20 

9.74009 

0.5145 

1.27368  - 

h       3 

9.64921 

0.4645 

1.12198 

1.16178 

h    21 

9.74037 

0.5164 

1.27361 

(9.0)      4 

+9.65284 

-0.4706 

-1.12957 

+1.15400 

(18.0)  22 

+9.74039 

-0.5151 

-1.27341  . 

5 

9.65577 

0.4776 

1.13689 

1.14595 

23 

9.74066 

0.5106 

1.27308 

6 

9.65798 

0.4846 

1.14395 

1.13761 

24 

9.74145 

0.6038 

1.27262 

7 

9.65959 

0.4907 

1.15077 

1.12897 

25 

9.74290 

0.4960 

1.27203 

8 

9.66068 

0.4954 

1.15734 

1.12002 

26 

9.74509 

0.4884 

1.27131 

9 

+9.66142 

-0.4980 

-1.16368 

+1.11075 

27 

+9.74776 

-0.4826 

-1.27046  • 

10 

9.66211 

0.4984 

1.16980 

1.10114 

28 

9.75064 

0.4792 

1.26948 

11 

9.66303 

0.4965 

1.17569 

1.09117 

29 

9.76344 

0.4784 

1.26837 

12 

9.06452 

0.4928 

1.18137 

1.08084 

30 

9.75588 

0.4797 

1.26713 

13 

9.66683 

0.4883 

1.18684 

1.07012 

31 

9.75791 

0.4824 

1.26575 

14 

+9.67004 

-0.4841 

-1.19211 

+1.05900 

Apr.     1 

+9.76937 

-0.4856 

-1.26424  - 

15 

+9.67399 

-0.4817 

-1.19718 

+1.04745 

2 

+9.76036 

-0.4882 

-1.28260  - 

E-+(K'.O4-+Oi.008 
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FOB  WASHINGTON  MEAN  MIDNIGHT. 


umJL, 

LofS. 

Lof  C. 

umD. 

Solar  Day. 
(Sid.  Br.) 

lAtgA. 

LogB. 

LogC. 

LogD. 

H 

h9.75087 

-0.4855 

-1.26424 

-0.62542 

May    17 

+9.83469 

-0.3062 

-1.01346 

-1.23314 

9.7e035 

0.4882 

1.26200 

0.65942 

18 

9.83619 

0.2912 

1.00215 

1.23785 

» 

9.70090 

0.4898 

1.20063 

0.69082 

19 

9.83834 

0.2752 

0.99041 

1.24239 

9.76116 

0.4897 

1.26892 

0.71997 

20 

9.84100 

0.2605 

0.97823 

1.24675 

9.76130 

0.4874 

1.25687 

0.74714 

h    21 

9.84402 

0.2492 

0.96558 

1.25096 

m 

•-9.76153 

-0.4827 

-1.25469 

-0.77258 

(16.0)  22 

+9.84716 

-0.2424 

-0.95242 

-1.25499 

9.7(1205 

0.4758 

1.25237 

0.79647 

23 

9.85012 

0.2402 

0.93873 

1.25887 

9.76313 

0.4672 

1.24991 

0.81899 

24 

9.85277 

0.2415 

0.92448 

1.26259 

9.76490 

0.4580 

1.24731 

0.84026 

25 

9.85502 

0.2448 

0.90962 

1.26616 

9.76736 

0.4494 

1.24456 

0.86041 

26 

9.85681 

0.2484 

0.89412 

1.26957 

f9.77036 

-0.4430 

-1.24167 

-0.87953 

27 

+9.85820 

-0.2510 

-0.87792 

-1.27284 

1 

9.77363 

0.4397 

1.23864 

0.89772 

28 

9.85931 

0.2513 

0.86098 

1.27596 

9.77674 

0.4401 

1.23546 

0.91505 

29 

9.80020 

0.2486 

0.84322 

1.27894 

9.77938 

0.4480 

1.23213 

0.93158 

30 

9.86111 

0.2422 

0.82459 

1.28177 

9.78132 

0.4471 

1.22865 

0.94737 

31 

9.86218 

0.2320 

0.80500 

1.28446 

+9.78252 

^.4505 

-1.22501 

-0.96248 

June    1 

+9.86355 

-0.2185 

-0.78438 

-1.28702 

9.78809 

0.4515 

1.22122 

0.97696 

2 

9.86541 

0.2025 

0.76260 

1.28944 

9.78335 

0.4490 

1.21727 

0.99083 

3 

9.86781 

0.1863 

0.73955 

1.29172 

9.78373 

0.4427 

1.21315 

1.00415 

4 

9.87073 

0.1723 

0.71509 

1.29387 

1     9.78453 

0.4332 

1.20887 

1.01695 

h      ^ 

9.87400 

0.1631 

0.68905 

1.29589 

L  +9.78596 

-0.4218 

-1.20443 

-1.02925 

(17.0)   6 

+9.87736 

-0.1604 

-0.66122 

-1.29778 

9.78809 

0.4102 

1.19981 

1.04108 

7 

9.88052 

0.1642 

0.63137 

1.29954 

9.79074 

0.4001 

1.19502 

1.06247 

8 

9.8a321 

0.172:1 

0.59918 

1.30117 

9.79369 

0.3928 

1.19006 

1.06344 

9 

9.88528 

0.1817 

0.56430 

1.30268 

9.79665 

0.3887 

1.18491 

1.07401 

10 

9.88672 

0.1889 

0.52624 

1.30406 

9  +9.79938 

-0.3875 

-1.17957 

-1.08420 

11 

+9.88774 

-0.1912 

-0.48439 

-1.30531 

7     9JN)174 

0U»84 

1.17405 

1.09403 

12 

9.88856 

0.1871 

0.43795 

1.30644 

B     9.80362 

0.8908 

1.16833 

1.10351 

13 

9.88955 

0.1764 

0.38580 

1.30745 

I9|  9.8050? 

0.3921 

1.16241 

1.11266 

14 

9.89091 

0.1607 

0.32641 

1.30833 

9JNNm2 

0.3928 

1.15629 

1.12150 

15 

9.89281 

0.1426 

0.25744 

1.30909 

'49.80675 

-0.3916 

-1.14996 

-1.13004 

16 

+9.89522 

-0.1255 

-0.17532 

-1.30973 

}    9J0720 

0.3879 

1.14341 

1.13828 

17 

9.89802 

0.1125 

0.07374 

1.31025 

y    9.80790 

0.3814 

1.13664 

1.14624 

18 

9.90096 

0.1057 

V%VnMO^ 

1.31065 

^  -9L80674 

0.3720 

1.12963 

1.15394 

19 

9.90384 

0.1054 

9.74814 

1.31093 

B    9A000 

0.3602 

1.12239 

1.16137 

h    20 

9.90644 

0.1107 

-9.39300 

1.31108 

\^M198 

-0.3471 

-1.11491 

-1.16855 

(18.0)  21 

+9.90871 

-0.1193 

+8.81701 

-1.31112 

i    9.81438 

0.3343 

1.10718 

1.17550 

22 

9.91054 

0.1289 

9.57789 

1.31103 

f    9.81741 

0.3235 

1.09918 

1.18221 

23 

9.91202 

0.1375 

9.83943 

1.31082 

i    9.82077 

0.3167 

1.09090 

1.18869 

24 

9.91318 

0.1435 

0.00142 

1.31050 

1     9.82412 

0.3145 

1.06235 

1.19495 

25 

9.91414 

0.1458 

0.11901 

1.31005 

I] 

.  +9iS2713 

^.3164 

-1.07360 

-1.20100 

26 

+9.91501 

-0.1436 

+0.21136 

-1.30948 

|] 

1     9.82953 

03208 

1.06434 

1.20684 

27 

9.91595 

0.1371 

0.28735 

1.30879 

tfl 

\     9A128 

0.3252 

1.05486 

1.21248 

28 

9.91712 

0.1264 

0.35190 

1.30798 

M 

i     9.83237 

0.3272 

1.04505 

1.21793 

29 

9.91868 

0.1125 

0.40796 

1.30705 

IB 

\     9.88807 

0.3251 

1.03489 

1.22318 

30 

9.92068 

0.0975 

0.45750 

1.30600 

»|+9J«I374 

-0.3179 

-1.02437 

-1.22825 

July     1 

+9.92315 

-0.0845 

+0.50185 

-1.30482 

19 

M+9M460 

-0.3062 

-1.01346 

-1.23314 

2 

+9.92600 

-0.0766 

+0.54198 

-1.30352 

S-+(r'UM-+0iUX)8 
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Solar  Day. 
(Sid.  Hr.) 

Logil. 

ijogB. 

Logr. 

LogD. 

Solar  Day. 
(Sld.Hr.) 

JjogA, 

IjogB. 

Loca 

July      1 

+9.92315 

-0.0845 

+0.50185 

• 

-1.30482 

Aug.   16 

+9.90504 

-0.2033 

+1.18005 

2 

9.92600 

0.0766 

0.54198 

1.30352 

17 

9.99566 

0.2141 

1.18531 

3 

9.92898 

0.0764 

0.57860 

1.30209 

18 

9.99605 

0.2219 

1.19089 

4 

9.93190 

0.0840 

0.61226 

1.30054 

19 

9.99630 

0.2261 

1.19529 

1.      S 

9.93448 

0.0978 

0.64338 

1.29886 

H     ^ 

9.99654 

0.2206 

1.20002 

(19.0)    6 

+9.93652 

-0.1140 

+0.67231 

-1.29706 

4         ^\^\  W^  ^    VX 

(88.0)  21 

+9.99685 

-0.2233 

+1.20458 

7 

9.93800 

0.1287 

0.69932 

1.29ol2 

22 

9.99738 

0.2109 

1.20687 

8 

9.93902 

0.1384 

0.724W 

1.29306 

23 

9.99822 

0.2065 

1.21319 

9 

9.93976 

0.1412 

0.74846 

1.29087 

24 

9.99944 

0.2002 

1.21726 

10 

9.94053 

0.1365 

0.77092 

1.28854 

25 

0.00102 

0.1942 

1.22116 

11 

+9.94154 

-0.1259 

+0.79217 

-1.28608 

26 

+0.00283 

^.1925 

+1.22491 

12 

9.94298 

0.1116 

0.81231 

1.28349 

27 

0.00473 

0.1965 

1.22851 

13 

9.94487 

0.0974 

0.83146 

1.28076 

28 

0.00652 

0.2059 

1.23196 

14 

9.94714 

0.0870 

0.84967 

1.27789 

29 

0.00799 

0.2187 

1.23525 

15 

9.94962 

0.0830 

0.86705 

1.27487 

30 

0.00904 

0.2324 

1.23840 

16 

+9.95209 

-0.0857 

+0.88364 

-1.27172 

81 

+0.00963 

^.2496 

+1.24141 

17 

9.95436 

0.0947 

0.89951 

1.26842 

Sept.    1 

0.00992 

0.2502 

1.24428 

18 

9.95633 

0.1077 

0.91470 

1.26497 

2 

0.01004 

0.2510 

1.24700 

19 

9.95792 

0.1220 

0.92926 

1.26138 

3 

0.01026 

0.2461 

1.24868 

20 

9.95917 

0.1357 

0.94324 

1.25763 

h      ^ 

0.01075 

0.2307 

1.2520S 

h     21 

+9.96011 

-0.1467 

+0.95667 

-1.25372 

(83.0)   5 

+0.01162 

-0.2253 

+1.25484 

(80.0)  22 

9.96083 

0.1542 

0.96958 

1 .24966 

6 

0.01287 

0.2149 

1.25658 

.      23 

9.96142 

0.1575 

0.98200 

1.24544 

7 

0.01438 

0JJ077 

1.25857 

24 

9.96203 

0.1563 

0.99396 

1.24106 

8 

0.01600 

0.2055 

1.20048 

25 

9.96278 

0.1510 

1.00548 

1.23650 

9 

0.01765 

0.2034 

1.20225 

26 

+9.96382 

-0.1425 

+1.01658 

-1.23178 

10 

+0.01888 

-0.2154 

+1.26390 

27 

9.96522 

0.1324 

1.02730 

1.22688 

11 

0X)1992 

0.2245 

1.26542 

28 

9.96704 

0.1234 

1.03764 

1.22180 

12 

0.02064 

0.2388 

1.26681 

29 

9.96922 

0.1181 

1.04762 

1.21654 

13 

0.02107 

0.2417 

1.26807 

30 

9.97165 

0.1190 

1.05726 

1.21109 

14 

0.02128 

0.2471 

1.26920 

31 

+9.97406 

-0.1270 

+1.06658 

-1.20545 

15 

+0.02133 

-0.2492 

+1.27020 

Aug.     1 

9.97625 

0.1409 

1.07558 

1.19961 

16 

0.02135 

0.2475 

1.27108 

2 

9.97802 

0.1580 

1.08428 

1.19357 

17 

0.02142 

0.2424 

1.27183 

3 

9.97932 

0.1745 

1.09270 

1.18731 

18 

0.02167 

0.2338 

1.27245 

4 

9.98013 

0.1873 

1.10084 

1.18085 

h       1» 

0.02219 

0.2228 

1.27294 

h      5 

+9.98064 

-0.1943 

+1.10872 

-1.17415 

(0.0)    20 

+0.02304 

-0.2110 

+1.27331 

(81.0)    6 

9.98105 

0.1946 

1.11633 

1.16723 

21 

0.02423 

0.2004 

1.27356 

7 

9.98162 

0.1889 

1.12370 

1.16007 

22 

0.02571 

0.1932 

1.27367 

8 

9.98253 

0.1791 

1.13083 

1.15266 

23 

0.02733 

0.1912 

1.27366 

9 

9.98386 

0.1685 

1.13773 

1.14499 

J 

24 

0.02890 

0.1049 

1.27352 

10 

+9.98555 

-0.1600 

+1.14440 

-1.13706 

25 

+0.03025 

-0.2028 

+1.27326 

11 

9.98747 

0.1562 

1.15085 

1.12886 

26 

0.03124 

0.2126 

1.27286 

12 

v.90«744 

0.1583 

1.15710 

1.12037 

27 

0.03181 

0.2212 

1.27234 

13 

9.99128 

0.1659 

1.16313 

1.11158 

28 

0.03204 

0.2258 

1.27169 

14 

9.99286 

0.1774 

1.16897 

1.10249 

29 

0.03209 

0.2246 

1.27091 

15 

+9.99412 

-0.1905 

+1.17461 

-1.09307 

30 

+0.03218 

-0.2170 

+1.27000 

16 

+9.99504 

-0.2033 

+1.18005 

-1.08331 

Ool.      1 

+0.03250 

-0.2039 

+1.26896 

»«-+(K'.Oi-i+O*.O08 
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9gA. 

LogB. 

LogC. 

hogD, 

Solar  Day. 
(Sid.  Hr.) 

IjOgA. 

ImrB. 
-9.5670 

LogC. 

LogD. 

03250 

-0.2039 

+1.26896 

+0.47758 

Nov.   16 

+0.07578 

+1.03976 

+1.22071 

03316 

0.1873 

1.26778 

0.52511 

17 

0.07765 

9.5439 

1.02892 

1.22611 

03423 

0.1702 

1.26648 

0.56786 

18 

0.07941 

9.5444      1.01765 

1.23131 

03560 

0.1556 

1.26504 

0.60668 

h       19 

0.08095 

9.5629      1.00594 

1.23631 

03716 

0.1460 

1.26347 

0.64222 

(4.0)    20 

0.0S211 

9.58601    0.99377 

1.24113 

03868 

^.1423 

+1.26176 

+0.67497 

21 

+0.08293 

-9.6005 

+0.98110 

+1.24576 

04005 

0.1438 

1.25991 

0.70533 

22 

0.08349 

9.5960 

0.96790 

1.25021 

04115 

0.1488 

1.25793 

0.73350 

23 

0.08395 

9.5679 

0.95415 

1.25448 

04196 

0.1547 

1.25580 

0.76002 

24 

0.08451 

9.5068 

0.93981 

1.25858 

04248 

0.1598 

1.25354 

0.78483 

25 

0.08534 

9.4094 

0.92483 

1.26250 

04278 

-0.1622 

+1.25112 

+0.80819 

26 

+0.08652 

-9.2688 

+0.90917 

+1.26626 

O4202 

0.1610 

1.24857 

0.83025 

27 

0.08806 

9.0785 

0.89278 

1.26986 

04301 

0.1552 

1.24586 

0.85113 

28 

0.08986 

8.8357 

0.87559 

1.27329 

04313 

0.1448 

1.24301 

0.87094 

29 

0.09178 

8.5705 

0.85755 

1.27656 

04340 

0.1300 

1.24000 

0.88977 

30 

0.09364 

8.4200 

0.83859 

1.27967 

04302 

-0.1113 

+1.23685 

+0.90770 

Dec.     1 

+0.09532 

-8.5079 

+0.81860 

+1.28262 

04474 

0.0904 

1.23353 

0.92481 

2 

0.09672 

8.6739 

0.79750 

1.28542 

04588 

0.0695 

1.23006 

0.94115 

3. 

0.09786 

8.8089 

0.77517 

1.28807 

04734 

0.0519 

1.22642 

0.95678 

4 

0.09875 

8.8837 

0.75148 

1.29057 

04897 

0.0404 

1.22262 

0.97175 

h        5 

0.09947 

8.8998 

0.72627 

1.29292 

.05063 

-O.0367 

+1.21865 

+0.98610 

(6.0)     6 

+0.10007 

-8.8451 

+0.69935 

+1.29512 

.05212 

0.0402 

1.21451 

0.99987 

7 

0.10066 

8.6712 

0.67049 

1.29718 

.05330 

0.0479 

1.21020 

1.01309 

8 

0.10132 

-8.0334 

0.63942 

1.29909 

.05410 

0.0558 

1.20571 

1.02581 

9 

0.10214 

+8.5515 

0.60580 

1.30086 

.05457 

0.0592 

1.20103 

1.03804 

10 

0.10321 

8.9455 

0.56919 

1.30248 

.05481 

-0.0552 

+1.19617 

+1.04981 

11 

+0.10455 

+9.1495 

+0.5*2905 

+1.30396 

•.05603 

0.0416 

1.19112 

1.06114 

12 

0.10615 

9.2725 

0.48466 

.1.30530 

».05542 

0.0187 

1.18588 

1.07207 

13 

0.10799 

9.3408 

0.43504 

1.30650 

L05614 

9.9884 

1.18043 

1.08200 

14 

0.10994 

9.3653 

0.37884 

1.30756 

).05726 

9.9543 

1.17478 

1.09277 

15 

0.11183 

9.3506 

0.31410 

1.30849 

>.05871 

-9.9216 

+1.16891 

+1.10257 

16 

+0.11353 

+9.2997 

+0.23782 

+1.30927 

).06038 

9.8952 

1.16283 

1.11203 

17 

0.11491 

9.2196 

0.14504 

1.30991 

).06213 

9.8786 

1.15652 

1.12117 

18 

0.11597 

9.1291 

0.02671 

1.31042 

).06376 

9.8726 

1.14999 

1.13000 

19 

0.11672 

9.0660 

9.86332 

1.31079 

[>.06516 

9.8743 

1.14321 

1.13852 

h      20 

0.11730 

9.0734 

9.59804 

1.31102 

0.06629 

-9.8798 

+1.13619 

+1.14675 

(6.0)    21 

+0.11789 

+9.1569 

+8.79619 

+1.31112 

0.06712 

9.8849 

1.12891 

1.15470 

22 

0.11869 

9.2728 

-9.43348 

1.31107 

0.06772 

9.8861 

1.12136 

1.1G239 

23 

0.11977 

9.3820 

9.78184 

1.31089 

0.06817 

9.8810 

1.11355 

1.16981 

24 

0.12118 

9.4669 

9.97253 

1.310i58 

0X)6853 

9.8681 

1.10545 

1.17698 

25 

0.12286 

9.5224 

0.10450 

1.31012 

0.06892 

-9.8460 

+1.09705 

+1.18391 

26 

+0.12469 

+9.5483 

-0.20546 

+1.30953 

0.06942 

9.8142 

1.08835 

1.19060 

27 

0.12653 

9.5479 

0.28721 

1.30880 

0.07013 

9.7722 

1.07933 

1.19706 

28 

0.12821 

9.5240 

0.35587 

1.30792 

0.07111 

9.7215 

1.06998 

1.20329 

29 

0.12966 

9.4817 

0.41503 

1.30691 

0.07240 

9.6654 

1.06028 

1.20931 

30 

0.13086 

9.4278 

0.46696 

1.30576 

0.07398 

-9.6108 

+1.05021 

+1.21511 

31 

+0.13179 

+9.3707 

-0.51322 

+1.30447 

0.07578 

-9.5670 

+1.03976 

+1.22071 

32 

+0.13252 

+9.3232 

-0.55491 

+1.30304 

I 
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INDEPENDENT  STAK-NTTMBERS,  1917. 
FOR  MEAN  MIDNIGHT. 


I^». 

U«*. 

0.mT2> 

1.28549 

1.00129 

1.2tM87 

1.O0557 

1. 28425 

1.00970 

1.2X11115 

1,01311 

1.2S307 

1.015(i!l 

1 .28249 

1.0172l( 

1 .28192 

1.01800 

1.28137 

l.0I8:U 

1.2SOS3 

1.0t8lH 

1.2S0»I 

1.01SI32 

1.279K0 

i.oa)7a 

1.27931 

i-OiM-J 

1.27tiK3 

1.02552 

1.278.37 

1.02850 

1.27794 

1.03152 

1.27752 

1.034:11 

1.27711 

1.031HW 

1.27674 

1.03S53 

1.27G33 

1.0:ta9l 

1.27G03 

1.04058 

1.27572 

1.04089 

1.27542 

X.OIOSI 

1.27515 

1.04088 

1.27489 

1.04105 

1.274tiA 

1.04170 

1.27445 

1.O43O0 

1.27427 

1.04521} 

1.27411 

1.04812 

1.27398 

1.03132 

I.273S7 

1.05451 

1.27378 

1.0572G 

1.27372 

1.0592!) 

1.27369 

l.Dt»W 

1.27368 

LOUOR^l 

1.27369 

1.0U075 

1.27373 

ixumt 

1.27379 

l.OUO.-tt 

1.27387 

\Mm 

1.27:199 

1.0u:i07 

1.27412 

Louait 

1.27428 

im-im 

1.27446 

I.WM7 

1.27467 

1.072W 

1.27189 

1.074C1 

1.275U 

l.07fil8 

v.'n&\\ 

11.07727 

iLllbW 

0.8440 
0.8485 
0.S5SS 
-0.8570 
0.8610 
0.8648 
0.8G84 


7.91  0.8980 

-0.8998 

0.9015 

.00|  0.9030 

0.9044 

8.05|  0.9057 


-8.07 


-0.90G8 
0.9078 
0.90S3 
0.9093 


.14  0.9109 
-8.14  -0^107 

8.11  0.9104 
8.13  0.9090 

8.12  0.9093 
8.10  0.9086 
■8.0!> -0.9077 
8.07;  0.9067 
8.05,  0.9056 
8.02J  0.9044 
8.00  0.9030 


208         INDEPENDENT  STABrNUMBEBS,  191T. 
FOK  W  MEAN 


LNDEPENDENT  STAR-NUMBERS,  1917 

FOR  WASHINGTON  MEAN  MIDNIGHT. 


209 


/ 


In 
Time. 


In 
Time. 


59 
B6 
14 
41 
68 

96 
23 
50 

'78 
05 

t33 
160 
167 
15 
.42 

.69 
L97 
524 
>52 
>79 

)06 

361 
388 
416 

443 

471 
498 
525 
553 

580 
608 
635 
662 
690 

717 
744 
772 
799 
827 

854 

881 
909 
936 
963 

991 
018 


s  s 

1+2.111-0.009 
2.1211  0.011 
2.130'  0.010 
2.1401  0.007 
2.150  <-0.002 

+2.1601+0.004 
2.1701  0.009 
2.180 1  0.012 
2.190 1  0.013 
2.200     0.012 


+2.210 
2.220 
2.231 
2.241 
2.252 

+2.262 
2.273 
2.283 
2.294 
2.305 


O 


In 
Arc. 


+0.009 

+0.004 

-0.001 

0.007 

0.012 

-0.015 
0.016 
0.015 
0.010 

-0.003 


+2.316  +0.004 
2.326  0.010 
2.337  I  0.014 
2.348  {  0.014 
2.359 1   0.011 

1+2.3701+0.006 
2.381  -0.001 
2.392  0.006 
2.403,  0.010 
2.414!   0.010 

+2.425  .-0.008 

2.436  ,-0.003 

2.447  +0.002 

2.458'    0.007 
9 


2.469 

k2.480 
2.491 
2.502 
2.513 
2.524 

+2.535 
2,546 
2.557 
2.568 
2.579 

+2.690 
+2.6M> 


0.011 

+0.013 
0.013 
0.010 

+0.006 
0.000 

-0.006 
0.011 
0.015 
0.017 
0.016 

-0.012 


In 
Time. 


35135.7 
35154.0 
35214.0 
35232.0 
352  46.4 

352  56.1 

353  1.1 
353  2.3 
353  1.3 
35259.6 

352  58.5 
35259.2 

353  2.6 

353  9.5 
35319.9 

35333.3 
35348.8 

354  4.2 
35417.7 
35427.3 

35432.0 
354  31.5 
354  27.4 
354  21.7 
35417.2 

35416.2 
354  20.1 
354  29.0 
35441.7 

354  56.0 

355  9.3 
35519.6 
35525.8 
35527.8 
35525.9 

35522.1 
35517.1 
35512.5 
355  9.2 
355  8.4 

355 10.4 
35515.3 
35522.9 
35532.6 
35542.8 

35551.7 


h     m 
2326.4 

2327.6 

2328.9 

2330.1 

2331.0 

2331.7 
2332.1 
23  32.2 
2332.1 
2332.0 


H 


In 
Arc. 


In 
Time. 


211  5.4 
210  9.8 
20914.4 
208 19.1 
20724.0 

20629.0 
20534.2 
204  39.5 
20345.0 
202  50.6 


2331.9  20156.4 


2332.0 
2332.2 
2332.6 
2333.3 

2334.2 
23  35.3 
2336.3 
2337.2 
2337.7 

2338.1 
2338.0 
2337.8 
2337.4 
2337.1 

2337.1 
2337.3 
23  37.9 
2338.8 
2339.7 

2340.6 
2341.3 
2341.7 
2341.9 
2341.7 

2341.5 
2341.1 
2340.8 
2340.6 
2340.6 

2340.7 
2341.0 
2341.5 
2342.2 
2342.9 

2343.4 


201  2.2 
200  8.2 
199 14.3 
198  20.5 

197  26.9 
19633.4 
19539.9 
194  46.6 
19353.3 

193  0.1 
192   7.0 

191 14.0 
19021.1 
189  28.2 

18835.3 
187  42.5 
18649.8 
18557.1 
185  4.4 

18411.8 
183 19.2 
18226.6 

181 34.1 
18041.5 

17949.0 
178  66.5 
178  3.9 
177  11.4 
17618.9 

17526.3 
174  33.8 
17341.2 
17248.6 
17156.9 

171   3.3 


?*'— JPi7- 


-0.006 1 36$  67 Si  23  43.9  ll  70 10.6 
14 


h  m 
14  4.4 
14  0.7 
13  57.0 
1353.3 
1349.6 

1345.9 
13  42.3 
1338.6 
1335.0 
1331.4 

1327.8 
1324.1 
13  20.5 
1317.0 
13 13.4 

13  9.8 
13  6.2 
13  2.7 
12  69.1 
12  55.5 

12  52.0 
1248.5 
1244.9 
1241.4 
1237.9 

12  34.4 
12  30.8 
1227.3 
12  23.8 
12  20.3 

12 16.8 
12 13.3 
12  9.8 
12  6.3 
12   2.8 

1159.3 
11 55.8 
1152.3 
11 48.8 
1145.3 

1141.8 
1138.3 
1134.7 
1131.2 
1127.7 

1124.2 


LOK^ 


1.14139 
1.14256 
1.14435 
1.14671 
1.14949 

1.15248 
1.15536 
1.15799 
1.16026 
1.16207 

1.16348 
1.16458 
1.16541 
1.16622 
1.16714 

1.16831 
1.16995 
1.17215 
1.17490 
1.17805 

1.18135 
1.18451 
1.18726 
1.18940 
1.19090 

1.19193 
1.19270 
1.19358 
1.19-178 
1.19652 

1.19879 
1.20147 
1.20435 
1.20721 
1.20983 

1.21214 
1.21402 
1.21556 
1.21675 
1.21772 

1.21857 
1.21945 
1.22054 
1.22200 
1.22390 


Log*. 


1.30048 
1.30104 
1.30158 
1.30211 
1.30264 

1.30314 
1.30363 
1.30412 
1.30459 
1.30504 

1.30549 
1.30592 
1.30633 
1.30673 
1.30710 

1 .30748 
1.30783 
1.30816 
1.30848 
1.30879 

1.30906 
1.30932 
1.30957 
1.30980 
1.31002 

1.31021 
1.31038 
1.31055 
1.31068 
1.31079 

1.31090 
1.31098 
1.31105 
1.31109 
1.31111 

1.31112 
1.31111 
1.31107 
1.31102 
1.31096 

1.31086 
1.31075 
1.31062 
1.31048 
1.31032 


// 


-4.47 
4.36 
4.24 
4.13 
4.01 

-3.89 
3.77 
3.65 
3.62 
3.40 


I/w*. 


-0.6607 
0.6394 
0.6277 
0.6155 
0.6029 

-0.5897 
0.5760 
0.5618 
0.5469 
0.5314 


-3.28  -0.5152 
3.15!  0.4983 
3.02    0.4805 


2.90 

2.77 


0.4619 
0.4423 


-2.64  -0.4217 
2.6 1'  0.3999 
2.38'  0.3768 
2.25"  0.3624 
2.12'   0.3263 

-1.99-0.2984 
1.86  0.2686 
1.72  0.2365 
1.59!  0.2016 
1.46'   0.1635 

k-1.32-0.1217 
1.19i  0.0752 
1.06  0.0231 
0.92  9.9637 
0.78    9.8947 

-0.65i-9.8l2G 

0.51     9.7110 

0.38    9.5781 

0.24    9.3864 

-O.llj-9.0303 

+0.03+8.4543 
0.16!  ^-^^^^ 
0.301  9.4767 
O.44I  9.6387 
0.57i    9.7563 

+0.7l'+9.8486 
0.84!  9.9246 
0.98  9.9892 
1.11  0.0452 
1.24    0.0948 


1.22629  1.^10nYv\mv^.\i^\ 
11 20.7 1 1.22909\l.S0^^Vv\.W-V^Xl^ 
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1 
1 

/ 

/' 

G 

// 

Polar  Pav. 
(Siiioroiil          r 
■  Hour.) 

In            In 
Timo.   i   Time. 

S          1        s 

In 
Arc. 

0            / 

In 
Time. 

In 
Arr. 

In 
Time. 

l^g^ 

l4)Sih. 

f 

y 

h     m 

1 
•       '    '    h     m 

July      1    0.4991 

4  2.590 1-0.012 

355  51.7   23  43.4 

171    3.3 

1124.2 

1.22629 

1.31013 

+  1.3S. 

2 

0.5018 

2. IKK)  -O.(KH) 

355  57.8   23  43.9 

17010.6 

1120.7 

1.22909 

1.30094 

1.51 

3 

0.5046 

2.611 

+0.001 

355  59.6 1 23  44.0 

169  17.8 

1117.2 

1.23205 

1.30971 

1.64 

4    0.5073 

2.622 

0.007 

355  57.0  123  43.8 

168  24.9 

11 13.7 

1.23500 

1.3094S 

1.78 

^      5 1  0.5100 

2.63:i 

0.012 

355  50.6  1 23  43.4 

167  32.0 

11 10.1 

1.23763 

1.30922 

1.91 

(19.0)   (),0.512S 

-l-2.t>-14 

+0.014 

35542.4  12342.8 

166  39.1 

11    6.6 

1.23975 

1.30890 

+2.04'-i 

7    0.5155 

2.(m54 

0.012 

35534.512342.3 

16546.1 

U    3.1 

1.24131 

1.30866 

2.17 

S    0.51S2 

2.065 

0.008 

355  29.r234l.9 

1 

16453.0 

1059.6 

1.24238 

1.30836 

2.30! 

9    0.5210 

2.676  +0.(K)2 

355  27.9;  2341.9 

163  69.8 

1056.0 

1.24313 

1.30804 

2.43 

10 1  0.5237 

2.086  -0.004 

35531.2 1 2342.1 

163    6.5 

1052.4 

1.24387 

1.30769 

2.5^ 

11    0.5205 

+2.697  -0.008 

35538.3  1 2342.0 

16213.2 

1048.9 

1.24481 

1.30733 

+2M.' 

12    0.5292 

2.707 

0.010 

35547.6  2343.2 

16119.7 

1045.3 

1.24616 

1.30697 

2.82= 

13 

0.5319 

2.717     0.008 

355  56.7  2343.8 

l()026.1 

1041.7 

1.24797 

1.30669 

2.94 

14 

0.5347 

2.728  -O.OO-l 

356   3.7   2344.2 

159  32.5 

10  38.2 

1.25017 

1.30619 

3.07 

15,0.5374 

1 

2.738  +0.001 

1 

356   7.3  j  2344.5 

158  38.7  1034.6 

1.2526:^ 

1.30577 

3.19 

10,0.5402 

+2.748  i+O.0O«i 

35<»   7.1 

2344.5 

157  44.8 

1031.0 

1.25510 

1.30533 

+3.32  • 

17 

0.5429 

2.758     O.Oll 

35<i   3.5 

2344.2 

156  50.8 

1027.4 

1.25740 

1.30489 

3.44 

18 

0.5456 

2.7691    0.013 

1 

35557.4  2343.8 

155  56.6 

1023.8 

1.25943 

1.30443 

3.56 

19 

0.5484 

2.779     0.013 

355  50.2  2343.3 

155   2.4 

1020.2 

1 .26108 

1.30897 

3.6& 

20' 0.5511 

2.789     O.Oll 

35543.0  2342.9 

■ 

154    8.0 

10 16.5 

1.26239 

1.30348 

3.81; 

h     21    0.553S 

+2.798+0.007 

355  37.0  2342.5 

153  13.5 

1012.9 

1.26339 

1.30298 

+3.93- 

(20.0)22    0.55MJ 

2.808  +0.002 

1 

355  32.9   2342.2 

1521S.8;10   9.3 

1.26415 

1.30247 

4.05- 

23    0.5593 

2.818  -O.OOl 

35531.2:2342.1 

151  24.0 1 10   6.6 

1.2(>476 

1.30195 

4.16 

24;  0.5621 

2.828'    0.009 

35532.3^23  42.2 

15029.1   10    1.9 

1.26536 

1.30142 

4.28. 
4.39 

25 1  0.5648 

2.8:^7     0.014 

355  36.0:2342.4 

149  34.0     9  58.3 

1.26607 

1.30088 

26 !  0.5675 

+2.8-171-0.017 

35541.7.2342.8 

148  38.8  1    9W.6 

1.26705 

l.:«)034 

+4.51- 

27  :  0.5703 

2.856-    0.017 

35548.5:2343.2 

147  43.5;   9  50.9 

1.26840 

1 .21)977 

4.62; 

28 ■  0.5730 

2.806     0.015 

355  5-4.6  23  43.6 

146  48.0  j    947.2 

1.27015 

1.29920 

4.73' 

29    0.5757 

2.875     O.OIO 

355  5X. 8. 23  43. 9 

H552.3'    943.5 

1.27230 

1.29862 

4.84 

30 '  0.57S5 

2.884  |-0.00;i 

355  59.6.23  44.0 

144  5<>.5j    939.8 

1.27472 

1.29803 

4.95. 

1 

31j0.5S12 

+2.8931+0.00-1 

355  56.5  2343.8 

144   0.51    9  36.0 

1.27716 

1.29746 

+5.06'h 

A  us;.     1,0.5840 

2.902'    0.010 

355 4!).9   23  43.3 

143   4.3;    932.3 

1.27942 

1.29686 

5.16 

2 ,  0.5867 

2.911  ;    0.013 

35540.9   2342.7 

142   8.1,    928.5 

1.28126 

1.29624 

5.27| 

3 !  0.5894 

2.920     0.013 

355  31.7   2342.1 

14111.5     9  24.8 

1.28265 

1.29663 

5.37! 

4 1  0.5922 

2.929     0.009 

35524.2  23  41.6 

14014.9,   9  21.0 

1.28354 

1.29602 

1 

5.47 

h       5 

0.5949 

+2.938  +0.(KM 

355  20.1 .2341.3 

139  1S.0;   917.2 

1.28-109 

1.29440 

+5.57  - 

(21.0)    G 

0.5976 

2.946  1-0.002 

355  20.2 '2341.3 

138  21.0 1    913.4 

1.28450 

1.29378 

6.67 

/ 

0.<K)04 

2.955;    0.007 

355  24.2   23  41.6 

137  23.8 1    9   9.6 

1.28503 

1.29316 

5.// 

S 

0.6031 

2.963-    0.009 

355  30.9   2:^42.1 

136  26.4,    9   5.8 

1.28588 

1.29253 

5.86 

9 

0.r.059 

2.972     0.(W8 

355  3S.  1.23  42.5 

135  28.7 1    9    1.9 

1.28713 

1.29191 

5.96 

10 

0.60S6 

4  2.980-0.005 

1 

355  44.2   23  42.9 

134  31.0 1    8  58.1 

1.28877 

1.29128 

+6.05 

11 

0.0113 

2.988     0.000 

35547.5:2343.2 

13333.0 

854.2 

1.29066 

1.29066 

6.14 

12 

0.6141 

2.996  1+0.005 

35547.5  2343.2 

1 

132  :m. 8 

8  50.3 

1.29263 

1.29003 

6.23 

13 

0.6 168 

3.004 

0.010 

35544.1   2342.9 

131  36.4 

846.4 

1.29450 

1.28940 

6.32 

14 

0.6196 

3.012 1    0.013 

35538.2 

23  42.5 

13037.9 

842.5 

1.29613 

1.28878 

6.40 

15 

0.6223 

+3.020+0.014 

35531.0;  2342.1 

12939.1 

838.6 

1.29746 

1.28816 

+6.48! 

10 

0.6250 

+3.028 

.+0.0131 

355  23.6 

2341.61 

128  40.2 

834.7 

1.29845 

1.28763 

+6.57! 
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I-OKV. 

lani. 

i,:M7r.a 
1  :>my2 

' 

l.'-tlSfcl!! 

i.jwh:; 

i.iismii 

l,Jh.'i72 

i.:UN)ii 

i.2n.iIi: 

l.;«i<i;i!i 

1  im:.i 

l.:tuiis7 

i.jkkio 

i.yiiu.-. 

\:2xm 

l.:(i)'JM 

\.-2s2ta 

l.;HH;i:t 

l.lWJiS 

l.:t<N>i:t 

l.a*17S 

l.ltlVitl-t 

\.2MT1 

1  .;t(KiSK 

1  :'MI7I 

i.:iiMi- 

1  .■•HfJft 

i-:ii2.v. 

1  L'TStTJ 

t.iii;)::^ 

1  ,:;7ifJ5 

^ 

l.:fl3r..) 

LUTSrsi 

l.:ii:t(jH 

i.i'Tsa.'i 

i.:(i:iMi 

l.l!771i:l 

I.;ii4j!i 

l.i;77r.2 

l-ai507 

i.a77i;J 

^ 

i.aKwi 

1.27«7C( 

I.IMTTII 

1.27(W1 

i.;tHK«) 

1 ,27flt>8 

l.ltLIWG 

l,2757li 

l.:J2i.':! 

i.:;7.'M7 

i.asui 

i.^TriiM 

i.aL>4i)ii 

l.;;7l!'^> 

i.a2-)r.G 

I.2T47:; 

i.;i24S:i 

l,274.M 

l.32-)SS 

i  .27^:V2 

l.;wiS!» 

1.27417 

1,324!I2 

1,27  KW 

1.32511 

l.27a!il 

1 .33r..W 

1.37asl 

1.32o:i:i 

1.27375 

4 

1 .327-!r> 

1.27371 

1  .H2sSi) 

l,273liK 

1  .:i;i<Hi) 

l.2730!t 

LaiCio; 

1.27371 

1  axwii 

1 ,27a7l> 

1  .XHl'J 

l.2r:M'3 

i.aasii 

i,2::m 

l,:i:t.->3ii 

1 .2740r. 

i,3a.>ti 

1.27421 

i 

tiki' 


0.8277 
ll.RI2li 
0.8373 

i+».»41t) 

U.^'>45 


(i.ss-ia 

0.8H09 

0,S8!ia 

fll,8!(16 

U.RIWS 

0.81158 
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214    BESSELIAN  AND  INDEPENDENT  STAR-NUMBERS,  19] 

FOR  WASHINGTON  SIDEREAL  TWELVE  HOURS. 


Mean  Solar 
Date. 

1  IsOgAi. 

1 

Log  Bi. 

Log  C. 

Logi>. 

/ 

(h 

« 

Log^. 

Log  A. 

Jan.      0.72 

1 
+9.5166 

-0.4382 

-0.5332 

+1.3038 

1 
+1.012 

337  23 

350  22 

o.«m 

1.3100 

10.69 

9.5625 

0.4415 

0.8208 

1.2823 

1.125 

339  19 

340  56 

0.8934 

1.3068 

20.67 

9.6017 

0.4529 

0.9828 

1.2451 

1.231 

340  30 

331  20 

0.9294 

1.3019 

30.64 

9.6348 

0.4689 

1.0900 

1.1894 

1.328 

341  12 

321  30 

0.9606 

1.2958 

Feb.     9.61 

9.6627 

0.4856 

1.1644 

1.1097 

1.416 

341  39 

311  24 

0.9874 

1.2893 

19.58 

+9.6860 

-0.4998 

-1.2159 

+0.9953 

+1.494 

342    0 

301    2 

1.0098 

1.2830 

Mar.     1.56 

9.7059 

0.5086 

1.2497 

0.8209 

1.564 

342  26 

290  26 

1.0286 

1.2779 

11.53 

9.7232 

0.5101 

1.2684 

+0.5006 

1.627 

343    1 

279  41 

1.0446 

1.2746 

21.50 

9.7391 

0.5031 

1.2736 

-9.5615 

1.688 

343  50 

268  53 

1.0586 

1.2737 

31.48 

9.7545 

0.4867 

1.2658 

0.5874 

1.749 

344  56 

258    9 

1.0717 

1.2751 

Apr.    10.45 

+9.7702 

-0.4609 

-1.2447 

-0.8594 

+  1.812 

346  15 

247  37 

1.0848 

1.2787 

20.42 

9.7866 

0.4257 

1.2092 

1.0160 

1.882 

347  44 

237  21 

1.0986 

1.2839 

30.39 

9.8040 

0.3822 

1.1570 

1.1206 

1.959 

349  18 

227  24 

1.1136 

1.2900 

May    10.37 

9.8226 

0.3317 

1.0835 

1.1941 

2.045 

350  51 

217  47 

1.1302 

1.2963 

20.34 

9.8421 

0.2771 

0.9802 

1.2460 

2.138 

352  16 

208  28 

1.1481 

1.3020 

30.31 

+9.8621 

-0.2223 

-0.8282 

-1.2813 

+2.239 

353  29 

199  25 

1.1669 

1.8067 

June     9.28 

9.8823 

0.1727 

0.5722 

1.3024 

2.346 

354  26 

190  33 

1.1864 

1.3097 

19.26 

9.9021 

0.1343 

-9.8035 

1.3109 

2.455 

355    8 

181  47 

1.2057 

1.3111 

29.23 

9.9211 

0.1123 

+0.3936 

1.3073 

2.565 

355  34 

173    3 

1.2244 

1.3105 

July     9.20 

9.9389 

0.1087 

0.7416 

1.2915 

2.672 

355  47 

164  16 

1.2421 

1.3081 

19.17 

+9.9554 

-0.1213 

+0.9246 

-1.2626 

+2.775 

355  49 

155  20 

1.2586 

1.3041 

29.15 

9.9702 

0.1451 

1.0442 

1.2184 

2.872 

355  44 

146  12 

1.2734 

1.2988 

Auff.     8.12 

9.9834 

0.1734 

1.1282 

1.1555 

2.959 

355  35 

136  48 

1.2867 

1.2928 

18.09 

9.9950 

0.2000 

1.1884 

1.0671 

3.040  '  355  26 

127    6 

1.2984 

1.2866 

28.07 

0.0051 

0.2202 

1.2304 

0.9393 

3.112 

355  19 

117    6 

1.3086 

1.2809 

Sept.    7.04 

+0.0142 

-0.2300 

+1.2577 

-0.7374 

+3.177 

355  19 

106  48 

1.3177 

1.2766 

17.01 

0.0224 

0.2264 

1.2714 

-0.3131 

3.238 

355  26 

96  17 

1.3258 

1.2741 

26.98 

0.0302 

0.2065 

1.272G 

+0.1547 

3.297 

355  43 

85  39 

1.3334 

1.2739 

Oct.      6.96 

0.0380 

0.1671 

1.2609 

0.6891 

3.357 

356    9 

75    0 

1.3410 

1.2760 

16.93 

0.0462 

0.1044 

1.2355 

0.9152 

3.421 

356  44 

64  26 

1.3489 

1.2802 

26.90 

+0.0551 

-0.0117 

+1.1942 

+1.0544 

+3.491 

357  25 

54    4 

1.3575 

1.2859 

Nov.     5.87 

0.0648 

9.8779 

1.1335 

1.1498 

3.570 

358    9 

43  56 

1.3670 

1.2923 

15.85 

0.0755 

9.6790 

1.0466 

1.2171 

3.058 

358  51 

34    2 

1.3776 

1.2987 

25.82 

0.0870 

-9.3388 

0.9199 

1.2637 

3.757 

;^9  29 

24  22 

1.3890 

1.3043 

Doc     5.79 

0.0991 

+6.7782 

0.7187 

1.2936 

3.863 

0    0 

14  54 

1.4011 

l..«XIC74 

15.77 

+0.1114 

+9.2087 

+0.2951 

+1.3087 

+3.974 

0  21 

5  32 

1.4134 

1.3107 

25.74 

0.1237 

9.4072 

-0.1308 

1.3100 

4.088 

0  33 

356  13 

1.4257 

1.3109 

35.71 

+0.1354 

+9.4473 

-0.6660 

+1.2975  +4.200  !      0  35 

1 

346  51 

1.4374 

1.3090 

K-+()».tX)3 


The  above  numbers  give  the  same  reductions  from  mean  to  apparent  place  as  are  en 
in  computing  the  apparent  places  of  the  fixed  stars,  given  on  pages  316  to  513,  from  th 
places,  given  on  pages  217  to  230.  In  order  to  render  exact  interpolation  possible  throu£^  L 
of  ten  days,  all  short  period  terras  have  been  omitted. 
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FOR  W  MEAN  MIDNIGHT. 


216  TERMS  OF  SHOKT  PERIOD  IN  THE  NUTATIOK 
FOK  W  MEAN  MIDNIGHT. 
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FOR  JANUARY  0*.217,  WASHINGTON  MEAN  TIME. 


up.  S".S,  C».l  0"J 

p.,  TK.  ftiTt-  ^-t,  a»-8 
p.  camp.  Tb.«,  4"  «,  pr. 
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FOB  JANUARY  ff'.217,  WASHINGTON  MEAN  TIME. 


P  Pusi,  vir.  imi|.,  >■ 
I  0  FifSBl,  vtt.  a-.S,  »^ 
I    a  Eridul,  oomp.  7B,  1 
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FOE  JANUABY  (r'.217,  MEAN  TIME. 


1,  ramirkaU*  pDipUdi  nd  I      *  T«ml,  aamO.,  comps.  O-.a,  T»,fl,  '  a  Tsurl,  tw.,  S'.SJ,  S-.J-(".a 

8^1 11?',  isl",  ItW"  X  TautI,  eur  6-.i  1. 38-,  17U"  «. 

caDin.V>,^T"  9U.Cuilalop.,«iiap.  g-,  l".8n.  I.  m  VptKl,n&T«~A\V' t.^. 

/     t  Pmml,a>mp.a'',S':6u.l.  t  Aail«a>'<u.\iR«.,^~A-\«; 
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FOR  JANFARY  0*.217,  WASHINGTON  MEAN  TIHB. 


i  0[Wn'»ta[i>-.e,'»".ea.  •  UrluDla  red  ■Ut.'vu.  irTEg.'l-.a-        «  Gem.,  nr.  331'.«,  ^.a-t 

,  ')rloniB,mmp,7"J,  11"JB.L  I".*  8".8,  l".aB.  pt. 

I      *  AuTlgai,  Damp.  T°>.9, 3".6  n.  pr.       |      S  Uoimmi.,  Mu,  e~.t,  U".t 
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FOR  JANUARY  0*.217,  WASHINGTON  MEAN  TIME. 


,Bonip.gB^3"Ai.pr.          I    i>Vabnlls,aomp.lB.g,12".BD.  pr.    {  y                                  l  pr. 

,  itap.,  ♦-.£■»*  0".y                  »  Ofni.,i>Qmp.  *',T".0»,pr.  (                                       S-.0,C-.3,1" 

al.,eaBav.^,r'^Xm.L                  r  Aigui,  Mar  8-,  33".4 n.  I,  .4>.I. 

™r.,  \».ih,  S".7-*»J  )     I  OBm.,  oomp.  S",i,  fi".0  a.  pr.  1 

snccfnDAr.SMtfmdnwT'aiiva  tiKMiofUieceotcriof  theli  Orbits.  ComctloQ*tlK«iiQa.tWGt  xT^nmt' 
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FOR  JANUARY  0*217,  WASHINGTON  MEAN  TDfE. 


1  ('tJKTf,  Star  r.".0, 80" ,6  n.  pr.              j  •■■  Cancrl.  dup.  S-.9,  ti^A,  l"A  I     *  Argui,  dap.  8".8,  «»A  tf 

■  l[yclrn',  Irlplp;  biniuT  3-1,  6-.1,      fti  Cor Ini,  ramp.  T".!,  S' f.  b  ArgUR,  camp.  S-.&  V.V  ■ 

0".Z,  Bithfomp.  T~.9,S".J                 ir«rr!i.M»J.,  l]lnaij<".0,  »~,  l'',3  y  Leonto,  «iinp.  J"J,  J".7 1 

i  Argus,  tomp.  5",  y  s.                         I  1 
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FOR  JANUARY  0«.21T,  MEAN  TIME. 


224     MEAN  PLACES  OF  TEN-DAI  STABS,  1917. 

FOR  JANUARY  0*.2l7,  WASHINGTON  MEAN  TDCB. 


T  Croeis,  Hlur  C-.IJ,  gS"  n.  t  P-3zi*  2»"ii. 

»  Comic,  BlsrGi>,T,!0".BpT.  s  Can.  Vni..BtaTK'°,  19".g«.  pr.  *  Apodk,  nr.  bnc.,  C>J 

Y  Ci!at,dup.,3-1,3-.1,1".7  I      «  VlIgll]l>,Cfimp.g-,  7".lD.  vc.         | 
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FOR  JANUARY  0«J217,  WASHINGTON  MEAN  TIME. 


'am*  of  Star. 


inis 


Minoru 


Min  . 
is 

ami  . 
is 
iifl 

IniB    . 
as 

inis    . 


vnbridge  2164 
eMinoris   . 


!ii221 

K 

Us 

"pii 

Us 

tifl 

■ 


yentia 

Offuli  Australis 

S      .        . 

FB         . 

eMinoris   . 

)eDtis 
bonis  . 
tie 
mseBorealis 

ds 

i  (mean) 


MueBorealis 
mie  Borealis  $eq 

)entia 
>entls 
>eDti0 
)entis 
Draconis 

)entis 

eMinons   . 
iig:uli  Aiistralls 


lentis 

pii 
lueBorealis 

iyOompi.9*j4".6a.t 
oomp.  SmA,  if'jS  n.  pr. 


U^nS- 

Bfptc- 

tade. 

tnim. 

4.6 

A2 

6.3 

KO 

4.1 

F8 

5.4 

A5 

5.0 

KO 

4.4 

K2 

3.8 

KO 

3.0 

I-X) 

2.6 

B3p 

4.5 

FO 

0.1 

GO 

5.4 

AO 

3.8 

K5 

4.0 

F5 

2.7 

KOp 

3.8 

AO 

5.3 

F5 

2.9 

A2 

5.7 

K2 

2.2 

K5 

5.6 

KO 

5.8 

AO 

2.8 

B2p 

var. 

AO 

3.6 

G5 

3.4 

Ma 

4.7 

KO 

5.0 

FO 

3.5 

KO 

4.7 

AOp 

5.4 

KO 

3.1 

AO 

3.5 

KO 

2.7 

B8 

3.1 

A2 

4.5 

FO 

5.5 

Ma 

3.5 

KO 

5.9 

KO 

3.7 

Fp 

5.2 

K5 

3.0 

B3 

4.0 

KO 

2.3 

AO 

5.1 

B8 

2.8 

KO 

8.7 

A2 

4.3 

K5 

3.6 

AO 

5.1 

A2 

3.8 

AO 

4.3 

A2 

3.0 

FO 

5.1 

B3 

3.9 

F8 

3.0 
4.2 

B2p 
KO 

Rtglit 
AaoBOsioii. 


h  m  8 
14  14  36.912 
14  18  57.478 
14  22  22.329 
14  22  35.703 
14  23  55.458 

14  27  40.979 
14  28  15.208 
14  28  44.200 
14  30  13.824 
14  31  4.036 

14  33  57.052 
14  35  44.969 
14  37  28.968 
14  38  41 .050 
14  41  21.734 

14  42  3.086 
14  46  5.561 
14  46  17.008 
14  49  19.924 
14  50  56.060 

14  52  15.680 
14  52  18.093 
14  53  5.179 
14  56  32.093 
14  58  49.182 

14  59  12.512 

15  0  53.334 
15  3  39.326 
15  618.818 
15  7  29.193 

1511    3.707 

1511  8.361 

1512  9.406 
15  12  32.293 
15  20  51.060 

15  2121.295 
15  21  56.323 
15  23  4.993 
15  23  34.354 
15  24  24.423 

15  27  56.882 
15  29  36.230 
15  30  52.856 
15  31  10.392 
15  36  15.152 

15  40  10.702 
15  42  21.414 
15  45  0.164 
15  4517.206 
15  45  23.868 

15  46  40.625 
15  46  59.691 
15  47  49.006 
15  48  30.751 
15  52  37.106 

15  53  40.642 
15  54    9.009 

6  libms,  var.,  2<i.33,  4B.8-6>a.2 
M  BoOtiSffltar  6-.7, 108''  s. 


Annual 

Vaiia- 

Um. 

Annnal 
P.M. 

8 

8 

•14.2411 

-.0024 

8.3340 

-.0014 

2.0433 

-.0254 

3.7901 

-.0052 

+8.0681 

-.0090 

-0.1804 

+.0022 

+3.68ft5 

-.0073 

3.4171 

-.0091 

3.7977 

-.0032 

3.6131 

+  .0150 

+4.0561 

-.4861 

3.3341 

-.0056 

7.3038 

-.0088 

8.1588 

+  .0071 

3.6303 

-.0035 

+8.0313 

-.0074 

8.3136 

-.0073 

8.3141 

-.0078 

+1.5304 

-.0165 

-0.3QS8 

-.0065 

+3.2507 

-.0006 

2.8298 

-.0021 

8.9139 

-.0070 

8.2015 

-.0051 

2.2600 

-.0036 

+8.5062 

-.0056 

2.5704 

-.0133 

2.6347 

+  .0136 

4.2928 

-.0126 

3.4145 

-.0081 

+2.9801 

-.0017 

5.5554 

-.0137 

2.4193 

+  .0075 

+3.2251 

-.0066 

-0.1143 

-.0020 

+2.2664 

-.0121 

2.7801 

-.0024 

1.3336 

+  .0014 

3.3790 

+  .0006 

2.4738 

-.0130 

+2.1552 

+  .0016 

3. 9375 

-.0020 

3.3526 

+  .0047 

2.5395 

+  .0090 

2.2596 

-.0005 

+2.9532 

+  .0089 

2.7686 

+  .0054 

2.6996 

-.0035 

3.1286 

-.0058 

0.9076 

+.0047 

+2.9885 

+  .0061 

-2.1997 

+  .0062 

+5.2589 

-.0290 

3.4777 

-.0017 

2.7698 

+.0212 

+3.G241 

-.0010 

+2.4S24 

-.0065 

Declination. 


-12  59  22.71 
-11  20  7.90 
+52  14  2.20 
+19  35  58.11 

-  1  61  23.14 

+76  3  54.14 
+30  44  6.73 
+38  40  14.90 
-41  47  37.92 
+30    6  18.60 

-60  29  36.71 
+44  45  43.53 
-78  41  37.47 

-  5  17  52.80 
+27  25  24.57 

+  2  14  31.17 
-15  39  10.04 
-15  41  61.20 
+59  37  51.22 
+74  29  40.81 

-11  4  31.62 
+14  46  51.83 
-42  48  2.05 
-8  11  25.13 
+40  43    2.45 

-24  57  23.19 
+27  16  14.23 
+25  11  30.10 
-51  47  2.64 
-19  28  42.58 

+  5  14  48.40 
-68  22  27.17 
+33  37  25.59 
-94  38.73 
+72    7  45.49 

+37  40  3.51 
+15  43  8.76 
+59  15  22.97 
-16  25  40.70 
+29  23  28.09 

+41  6  55.34 
-40  53  20.03 
-14  30  48.31 
+26  59  35.81 
+36  54  16.73 

+  6  41  9.49 
+16  40  50.67 
+18  23  49.35 

-  3  10  37.38 
+62  51  20.66 

+  4  43  36.86 
+78  3  1.37 
-63  10  32.92 
-19  55  12.01 
+15  55  54.25 

-25  52  34.10 
+27    7    2.90 


.1. 


Annual 
Varia- 
tion. 


n 

-16.665 
16.539 
16.706 
16.274 
16.225 

-16.004 
15.882 
15.825 
15.022 
15.721 

-14.967 
15.635 
15.520 
15.751 
15.: 


-15.274 
15.061 
15.073 
14.701 
14.721 

-14.646 
14.658 
14.658 
14.402 
14.287 

-14.271 
14.133 
14.131 
13.844 
13.757 

-13.478 
13.510 
13.528 
13.402 
12.815 

-12.713 
12.778 
12.668 
13.687 
12.500 

-12.359 
12.279 
12.135 
12.221 
11.776 

-11.442 
11.383 
11.236 
11.144 
11.176 

-10.045 
10.995 
11.830 
10.926 
11.865 

-10.535 
-10.580 


.\nnual 
P.M. 

If 

+O.0S1 
-O.087 
-0.408 
+0.015 
-0.004 

+O.021 
+0.113 
+0.145 
-0.082 
+0.135 

+0.733 
-0.043 
-0.094 
-0.333 
+0.009 

-O.035 
-0.074 
-0.077 
+0.118 
+O.008 

-O.OOl 
-O.OU 
-O.089 
-0.015 
-0.040 

-0.048 
-0.014 
-0.184 
-0.066 
-O.063 

-O.006 
-0.043 
-0.135 
-0.034 
+0.013 

+0.081 
-0.024 
+0.010 
-0.043 
+0.078 

-0.014 
-0.049 
+0.006 
-0.100 
-0.012 

+0.043 
-0.055 
-0.009 
-0.028 
-0.068 

+0.070 
-0.004 
-0.408 
-0.046 
-1.389 

-0.048 
-0.067 


I     V  I^upi,  binary  3».7, 3".9, 0".4 
I     i  Cor.  Dor.,  comp.  o*.0, 6".2  n.  pr. 

aori,  dup.,  Ob.8»  1*«T;  companion  a  pr.    The  poiftion  given  is  that  ot  the  centet  ot  sniiN\t5  ol  Voft  «situnft« 
a  given  on  jmg^xUnmBtn  to  be  spplkd  to  reduce  to  the  po^ution  of  a>  CentaurL 

JWW^— i«/7 15 
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FOR  JANUARY  0^.217,  WASHINGTON  MEAN  TIMB. 


p  Bcorpit,  camp.  S>.1,  a"£  d.  f. 


■  Bcarpll,  comp,  I~,  t".3  pr. 
.  ,_.       _.. ..  ,      *  Opidacbl,POinp.ii-,V':ni.V 

-..camp.  6'.7,4".0s.pr,  i  nerpiill9,>>ln«ry,3".Q,6».Q,  V 

r  aaorpu,  ^ar  8',  U" ^.  ■  Opb.,biiiaiT,3>^,^-l,V'.b 

r  Draoaila,  eomp.  am,  S'-.i  a.  1  | 


in:ult,at«i-0-.»,'as".7l 
•■  ijw.  Jlor.,  comp.  6'.'  '" 
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FOR  JANUARY  0»^17,  WASHINGTON  MEAN  TIME. 


,iHra>M,)0".4tt.t  i     p  Lrne,  TV.,  131.9,  3-.4-t-.l,  atar    f     »  Strpmtli,  8MrS~.4,ll".li.  t 

LonpLt>, *".!■.  J",«"«.L  R  Ly™,TBr.,«*.4,*-.(M-.7. 

I     •  Dneo, ittf  T-.a, 32".l  D.  pr.  i  Btg.,^tnu7,a-.i,^£,ct'J>. 
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FOR  JANUARY  0'.217,  UEAN  TIHE. 


fCygni,tati~A,M",7u.!.  j  •  Cyirni,  star  B-.O  pr.  IS',  SW"  n.,    I     ^  —^ , ..^, 

t  CjjnI,™mpLB"  l".On.  pr.                i            Mar  7-.SL  I',  46"  a.  w  Csprtcot.,  oomp.  Ok,  1 

It  Aqoilr,  VST.,  7'.l8,  S~.7-4».4  ■  Cflpbd,  camp,  ga,  T".G  i.  f.  s  CBprlnir.,  annp.  7'%& 

I  Oraconla, oomp. 7>.4, B".l o.  ■■0(kiiri(»r.,aic:ai]ikoT.4B.epT.»>,  a  Ddililiif , bb>n 4-.7. 

I            ilT"  n,  T  Ddphhil,  so —  •- ' 
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FOR  JANUARY  0«.217,  WASHINGTON  MEAN  TIME. 


Kune  of  Star. 


^H'.  Draconb 

^Oetantifl  . 
licroscopii 
^Gbpdcorni 


Aqnaru    . 
BiBdley2777 

FiKis  AuBtralifl 

tiqvulei 
Cygni 

iPlGcfO0Copii 
bOepbei     . 
nOtpricomi 

■r  Ii;toiiu 
^Qipricorni 


^ 


^^Oephd. 


iOiprioonii 

r-i*G]fgiii 

'/iOipriconii 

j^Grnia 

TIDnconifl 
tlndi 

tf  Aqnaiii 
t  AqoAiii 
ttOephd 

ffGndi 
t  Piegiud 

«Pegui 
C  Cephei 

24Gephei 
6  Aquarii 
ff  Tacans 
T  Aqnarii 

3  Lacerto 
ir  Aquarii 
tf  Aquarii 
a  IjK?prtn 
V  Aquarii 

S6  B.  Cephei 


MagnJ. 
tudB. 


5.6 
4.0 
5.2 
4.7 
4.2 

3.9 
5.6 
6.3 
4.5 
5.9 

5.6 
3.4 
3.8 
4.1 
4.3 

4.9 
2.6 
43 
4.2 
4.3 

3.9 
5.3 
3.1 
3.3 
4.8 

5.1 
3.8 
2.5 
4.8 
3.0 

4.3 
5.2 
3.2 
5.0 
6.6 

4.7 
5.7 
3.2 
4.4 
5.4 

2.2 
4.0 
3.7 
4.4 
3.6 

5.0 
4.3 
2.9 
4.0 
1.9 

4.6 
4.6 
4.9 
3.8 
5.3 

5.7 


BpM- 
tniin. 


KO 
AO 
F2 
G5 
AO 

K5 
K5 
K5 
KO 
A 

K5 

KO 

FO 

F8p 

AOp 

A2p 
A5 
KO 
KO 
F8 

G5p 
K(} 
GO 
Bl 
A5 

A5 

KO 
A5 

B3 
FO 
B8 
B3 
AO 

K5 
F2 
GO 
B8 
K5 

B5 
F5 
AO 
F5 
KO 

G5 
KO 
K2 
AO 
B3p 

KO 
Bl 
AO 
AO 
F5 

AO 


Asccn»ion. 


h  m  ■ 
20  51  23.721 
20  54  4.689 
20  54  42.416 

20  5612.259 

21  117.001 

21  1  54.674 
21  310.466 
^a  +  1.499 
21  5  4.447 
21  7  11.200 

21  8  22.207 
21  9  24.176 
21 11  28.636 
21 11  40.506 
2114  9.301 

21  15  27.288 

2116  36.023 

21 17  37.651 
21  18  14.864 
21 19  35.870 

21  21  55.893 
21  26  23.141 
212711.442 
21  27  35.732 
21  33  20.090 

21  33  37.291 
21  35  29.676 
2140  6.553 
2140  42.615 
21  42  27.698 

21  43  43.539 
21  48  46.341 
2148  54.415 
21  49  17.082 

21  51  49.247 

2157  1.104 
2157  2.716 

22  131.205 
22  157.362 
22  2  29.121 

22  3  0.476 

22  3  8.777 

22  6  0.805 

22  617.996 

22  7  58.365 

22  8  12.885 
22  12  27.296 
22  12  49.405 
22  17  22.185 
22  17  25.960 


22  20 
22  21 
22  26 
22  27 
22  30 

22  30 


17.636 

2.291 

15.390 

52.200 

9.299 

49.232 


Annnal  !a„-,..«i 


tion. 


s 
-2.6S48 

7.3755 
3.6861 
3.3751 

•f-2.1814 
2.6853 

•      •      •      a 

•14.2008 
-1.1450 

+3.5630 
2.5622 
2.3M1 
2.9092 

2.3549 

+3.8440 
1.4348 
3 .9430 
2.7741 
4.9983 

+3.4300 
2.2128 
3.1506 
0.7853 
3.1055 

+2.4035 
3.3270 
2.9461 
0.8874 
3.3130 

+2.2147 
3.2728 
3.6400 
2.7286 
0.7179 

+4.6081 
2.9222 
3.0820 
3.2423 
1.8229 

+3.7928 
2.7016 
3.0267 
2.6628 
2.0783 

+1.1573 
3.1671 
4.1332 
3.0900 
2.0030 

+2.8550 
8.0637 
8.1760 
2.4684 
3.2848 

+1.0041 


P.M. 


8 
-.0106 
+.0006 
-.0007 
-.0004 
+.0051 

+  .0000 
+.3406 

•     •     • 

+  .0067 
+  .0102 

+  .0075 
-.0002 
+  .0141 
+  .0034 
-.0001 

+  .0028 
+.0224 
+  .0022 
+  .0075 
+  .0154 

+  .0004 
+  .0060 
+.0012 
+.0020 
+.0075 

+  .0003 
+.0120 
+  .0010 
+  .0221 
+.0176 

+  .0000 
+.0204 
+  .0077 
+  .0005 
+.0100 

+  .4783 
+  .0038 
+  .0010 
f.0022 
+  .0032 

+  .0110 
+  .0222 
+  .0187 
-.0003 
+  .0018 

+  .0044 
+  .0074 
-.011« 
+  .00S1 
+  .0010 

-.0007 
+  .0004 
.OOUO 
+  .0157 
+  .0148 

-.0052 


DecllnaUan. 


n 


+80  14  30.34 
+40  50  49.17 
-77  20  31.45 
-32  34  58.56 
-17  33  48.54 

+43  35  46.67 
+38  20  26.13 
M  -15.G4 
-U  42  30.02 
+77  47  24.11 

-27  57  30.84 
+29  53  9.a3 
+37  41  26.11 
+  4  54  14.60 
+39    2  47.12 

-41  9  40.04 
+62  14  0.93 
-17  11  19.32 
+  19  26  55.70 
-65  44  34.26 

-22  46  17.40 
+46  10  27.13 

-  5  56  13.11 
+70  11  46.22 

-  8  13  37.29 

+40  2  24.51 
-17  2  15.90 
+  9  29  37.98 
+70  55  44.50 
-16  30  16.26 

+48  55  30.44 
-13  56  35.42 
-37  45  21.18 
+25  32  3.21 
+73  18  33.99 

-57  7  39.60 
+  12  43  18.54 

-  0  43  24.62 
-14  16  22.40 
+02  22  49.19 

-47  21  49.43 
+24  56  21.20 
+  5  47  20.84 
+32  46  J  3.86 
+57  47  30.65 

+71  55  55.62 

-  8  11  49.13 
-GO  40  25.05 

-  1  48  21.22 
+11  47  11.51 

+51  48  46.37 
+  0  57  20.70 
-11  6  10.87 
+49  51  19.43 
-21     8    2.09 

+75  47  55.01 


Anneal 
Varia- 
tion. 


It 

+13.607 
13.786 
13.454 
13.033 
14.187 

+14.300 
17.618 

•     •     •     • 

14.479 
14.641 

+14.576 
14.683 
15.300 
14.702 
15.025 

+15.102 
15.212 
15 .225 
15.321 
16.117 

+15.484 
15.814 
15.742 
15.780 
16.056 

+16.103 
16.174 
16.425 
16.540 
10.246 

+16.604 
16.840 
16.834 
16.878 
17.007 

+14.655 
17.176 
17.424 
17.383 
17.510 

+17.315 
17.516 
17.652 
17.610 
17.708 

+17.711 
17.860 
17.859 
18.084 
18.078 

+17.000 
18.204 
18.366 
18.461 
18.370 

+  18.547 


Annual 
P.M. 


It 

>O.Q25 
-0.018 
-0.389 
-0.004 
-0.066 

+0.008 
+3.240 

•      •      • 

-O.006 
+0.020 

-O.106 
-0.061 
+0.434 
-O.0R5 
+0.003 

+04»5 

+o.av) 

+0.004 
+0.064 
+0.784 

+0.020 
+0.105 
-0.011 
+0.005 
-0.023 

+0.000 
-0.017 
0.000 
+0.003 
-0.207 

-0.001 
40.001 
-0.021 
+0.006 
+0.016 

-2.572 
-0.054 
-O.002 
-0.062 
+0.051 

-0.174 
+0.020 
+0.036 
-0.018 
+0.010 

+0.004 
-0.019 
-0.035 
+0.01& 
+0.007 

-0.18S 
-0.001 
-0.026 
+0.014 
-0.154 

0.000 


I      f  Cygni,  Star  6b.7  i.  10*,  420"  b.        |      fi  Cephei,  bUt  8>,  13".3  s.  pr. 
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APPABENT  PLACES  OF  STABS,  1917. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


48  H.  Cephei. 
Mag.  4.5 

a  Urss  Mlnorif . 
(Potorw.) 
Mag.  2.1 

4  Q.  Ootantls. 
Mag.  5.6 

Groombiidffe  7W. 
Mag.  6.7 

■1 «__j^_ 

orcMnuoil 

Wash. 
Mean 

Right 

Ascen- 

sion. 

Dncli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Asosn- 

■ion. 

DedS- 

Wash. 
M«n 
TfaM. 

JSSt 

Time. 

4m. 

h  m 

•     t 

h  m 

•     / 

h  m 

•    * 

h  m 

•      / 

ha 

Jan. 

0  57 

+8649 

§ » 

Jan. 

129 

+8852 

Jan. 

141 

-8511 

Jan. 

410 

+85  201  Jan. 

6IS 

0.3 

s 
10.94 

WW 

12.49 

0.3 

8 

89.73 

WW 

10.50 

0.3 

t 
67.69 

WW 

34.01 

0.4 

20.66 

WW 

27.91 

0.5 

M.» 

1.3 

10.68 

12.55 

1.3 

88.81 

10.59 

1.3 

67.40 

34.06 

1.4 

20.55 

28.15 

1.5 

9117 

2.3 

10.44 

12.60 

2.3 

87.93 

10.69 

2.3 

67.09 

34.11 

2.4 

20.45 

28.38 

2.4 

Mil 

8.3 

10.21 

12.66 

3.3 

87.07 

10.80 

3.3 

66.77 

34.16 

3.4 

20.36 

28.62 

3.4 

aijft 

4.3 

9.97 

12.75 

4.3 

86.20 

10.92 

4.3 

66.49 

34.15 

4.4 

20.27 

28.88 

4.4 

311S 

5.3 

9.71 

12.81 

5.3 

85.28 

11.03 

5.3 

66.19 

34.12 

5.4 

20.17 

29.15 

5.4 

S115 

6.2 

9.44 

12.88 

6.3 

84.28 

11.16 

6.3 

65.91 

34.08 

6.4 

20.07 

29.44 

6.4 

9115 

7.2 

9.16 

12.95 

7.3 

83.23 

11.29 

7.3 

65.63 

34.03 

7.4 

19.95 

29.74 

7.4 

9I.U 

8.2 

8.85 

13.01 

8.3 

82.12 

11.40 

8.3 

65.38 

33.99 

8.4 

19.81 

30.03 

8.4 

94  JB 

9.2 

8.53 

13.06 

9.3 

80.97 

11.51 

9.3 

65.13 

33.94 

9.4 

19.66 

30.31 

9.4 

9101 

10.2 

8.20 

13.08 

10.3 

79.80 

11.57 

10.3 

64.88 

33.91 

10,4 

19.49 

30.59 

10.4 

9317 

11.2 

7.90 

13.09 

11.3 

78.62 

11.63 

11.3 

64.63 

33.88 

11.4 

19.31 

30.84 

11.4 

39^ 

12.2 

7.59 

13.06 

12.3 

77.45 

11.68 

12.3 

64.37 

33.85 

12.4 

19.12 

31.08 

12.4 

99.78 

13.2 

7.28 

13.02 

13.2 

76.31 

11.69 

13.3 

64.11  1  33.84 

13.4 

18.92 

31.29 

13.4 

39.97 

14.2 

6.99 

12.97 

14.2 

75.22 

11.70 

14.3 

63.83  !  33.84 

14.4 

18.73 

31.49 

14.4 

99.56 

15.2 

6.72 

12.92 

15.2 

74.19 

11.69 

15.3 

63.54 

33.83 

15.4 

18.54 

31.68 

15.4 

39.45 

16.2 

6.47 

12.88 

16.2 

73.22 

11.69 

16.2 

63.25 

33.79 

16.4 

18.38 

31.86 

16.4 

99.38 

17.2 

6.23 

12.85 

17.2 

72.29 

11.70 

17.2 

62.93    33.72 

17.3 

18.23 

32.03 

17.4 

99.2T 

18.2 

5.99 

12.83 

18.2 

71.39 

11.73 

18.2 

62.63    33.64 

18.3 

18.08 

32.21 

18.4 

93  JO 

10.2 

5.75 

12.83 

19.2 

70.46 

11.78 

19.2 

62.32  i  33.53 

j 

19.3 

17.94 

32.43 

19.4 

39.14 

20.2 

5.49 

12.82 

20.2 

69.49 

11.83 

20.2 

62.03    33.38 

20.3 

17.80 

32.65 

20.4 

39.09 

21.2 

5.22 

12.83 

21.2 

68.44 

11.89 

21.2 

61.76    33.23 

21.3 

17.63 

32.88 

21.4 

39.01 

22.2 

4.94 

12.81 

22.2 

67.31 

11.94 

22.2 

61.52 

33.09 

22.3 

17.46 

33.11 

22.4 

32.99 

23.2 

4.61 

12.77 

23.2 

66.12 

11.96 

23.2 

61.27 

32.94 

23.3 

17.27 

33.35 

23.4 

32.89 

24.2 

4.29 

12.72 

24.2 

64.91 

11.94 

24.2 

61.03 

32.81 

24.3 

17.04 

33.56 

24.4 

32.69 

25.2 

3.97 

12.G2 

25.2 

63.71 

11.90 

25.2 

60.80 

32.69 

25.3 

16.81 

33.75 

25.4 

32.54 

26.2 

3.68 

12.50 

26.2 

62.55 

11.84 

26.2 

60.54 

32.59 

26.3 

16.57 

33.91 

26.4 

32.96 

27.2 

3.40 

12.36 

27.2 

61.47 

11.75 

27.2 

60.27 

32.50 

27.3 

16.33 

34.05 

27.4 

32.18 

28.2 

3.15 

12.23 

28.2 

60.46 

11.67 

28.2 

59.99 

32.39 

28.3 

16.10 

34.16 

28.4 

32.03 

29.2 

2.91 

12.10 

29.2 

59.52 

11.58 

29.2 

59.69 

32.26 

29.3 

15.89 

34.27 

29.4 

31.88 

30.2 

2.69 

11.99 

30.2 

58.64 

11.53 

30.2 

59.40 

32.14 

30.3 

15.70 

34.38 

30.4 

31.73 

31.2 

2.48 

11.89 

31.2 

57.76 

11.47 

31.2 

59.10 

32.00 

31.3 

15.51 

34.50 

31.4 

31.60 

13.7 

2      +13.68 

50.70      +50.69 

11.93     -11.89 

12.31      +12.27 

11.86     + 

0»» 

57»     9-.300 

1»»   30»  13M56 

Ih   42m    2-.339 

4»»   10«    2«.561 

5»»  35- 

+86*» 

48'    4 

5".30 

+88* 

51'    4 

3".55  1 

-85* 

11'    2 

1".46  1 

+85* 

20'    1 

0".34  1 

+85*» 

9' 
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CmCUMPOLAR  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Menss. 

CMenM. 

51 H.  Cephei. 

85  H.  Camelop. 

7  Q.  Ootanttf . 

ig.6.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

'ifitt 

Deeli- 

Wash. 
Mean 
Time. 

Right 

Aao»- 

sion. 

DedS- 
nation. 

Wash. 
Mean 
Time. 

R%ht 

Afloen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Dedl- 

**• 

1  m 

•     / 

h  m 

•    f 

h  m 

•    / 

h  m 

•     / 

h  m 

•    / 

^46 

-8449 

Jan. 

6  47 

-8043 

Jan. 

7    2 

+8710 

mm 

Jan. 

7  13 

+8234 

mm 

Jan. 

7  16 

-8654 

mm 

■ 
>.8I 

WW 

48.31 

0.5 

8 

5.15 

WW 

36.15 

0.5 

8 

42.13 

WW 

53.42 

0.5 

s 
57.32 

WW 

27.41 

0.5 

8 

37.37 

WW 

2.82 

>.72 

48.68 

1.5 

5.15 

36.56 

1.5 

42.22 

53.69 

1.5 

57.36 

27.66 

1.5 

37.39 

3.23 

kd2 

49.05 

2.5 

5.13 

36.97 

2.5 

42.33 

53.97 

2.5 

57.42 

27.90 

2.5 

37.39 

3.64 

I.4S 

49.43 

3.5 

5.10 

37.38 

3.5 

42.46 

54.23 

3.5 

57.49 

28.14 

3.5 

37.36 

4.05 

IX 

49.78 

4.5 

5.06 

37.78 

4.5 

42.59 

54.51 

4.5 

57.56 

28.38 

4.5 

37.30 

4.45 

IM 

50.12 

5.5 

5.03 

38.16 

5.5 

42.74 

54.80 

5.5 

57.63 

28.64 

5.5 

37.22 

4.83 

iM 

50.44 

6.5 

4.99 

38.53 

6.5 

42.88 

55.10 

6.5 

57.70 

28.93 

6.5 

37.13 

5.20 

L90 

50.72 

7.5 

4.95 

38.87 

7.5 

43.01 

55.42 

7.5 

57.77 

29.24 

7.5 

37.02 

5.56 

1.75 

51.00 

8.5 

4.91 

39.20 

8.5 

43.12 

55.76 

8.5 

57.83 

29.66 

8.5 

36.91 

5.90 

1.61 

51.28 

9.5 

4.86 

39.53 

9.5 

43.21 

56.11 

9.5 

67.88 

29.90 

9.5 

36.81 

6.23 

L48 

51J>5 

10.5 

4.82 

39.85 

10.5 

43.26 

56.46 

10.5 

57.92 

30.23 

10.5 

36.72 

6.54 

1.35 

51.83 

U.5 

4.78 

40.18 

11.5 

43.28 

56.81 

11.5 

57.93 

30.66 

11.5 

36.63 

6.86 

1.21 

52.11 

12.5 

4.74 

40.51 

12.5 

43.29 

57.15 

12.5 

67.94 

30.89 

12.5 

36.55 

7.20 

1.07 

52.40 

13.5 

4.70 

40.86 

13.5 

43.25 

57.48 

13.5 

67.95 

31.22 

13.5 

36.48 

7.55 

^83 

52.71 

14.5 

4.66 

41.22 

14.5 

43.21 

57.78 

14.5 

57.95 

31.61 

14.6 

36.41 

7.91 

3.79 

53.04 

15.5 

4.62 

41.60 

15.5 

43.17 

58.07 

15.5 

57.95 

31.78 

16.5 

36.32 

8.28 

3US 

53.37 

16.5 

4.57 

41.98 

16.5 

43.14 

58.34 

16.5 

57.95 

32.05 

16.5 

36.21 

8.67 

3.45 

53.70 

17.5 

4.51 

42.38 

17.5 

43.13 

58.61 

17.5 

57.95 

32.31 

17.5 

36.08 

9.07 

8.25 

54.02 

18.5 

4.45 

42.76 

18.5 

43.14 

58.88 

18.5 

57.98 

32.56 

18.5 

35.91 

9.48 

3.05 

54.30 

19.5 

4.37 

43.13 

19.5 

43.17 

59.17 

i9.5 

58.01 

32.82 

19.5 

35.73 

9.86 

2.62 

54.58 

20.4 

4.29 
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24.5 
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44.96 

25.4 

43.08 

61.14 

25.5 

58.06 

34.76 

26.6 
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CIRCUMPOLAR  STABS. 
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THK 

UPPER  TRANSIT  AT 

WASHINGTON. 

OroomWdge  1119. 

1  H.  Dxmoonit. 
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Tfane. 
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h  m 

e       / 

h  m 

o       / 
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h  m 
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817 
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Jan. 

9    9 
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mm 
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mm 
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WW 
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0.6 
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WW 
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0.6 
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0.7 
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14.97 

1.6 

17.19 
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IJiuU 

2.6 

17.73 
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3.6 

16.41 

4.6 

18.93 
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4.6 

7.45 
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4.6 
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25.10 

4.6 

27.20 
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4.6 
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5.6 
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5.6 
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5.6 
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25.26 

5.6 
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5.6 

15.76 

6.6 

20.24 
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6.6 

7.63 
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6.6 
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25.43 

6.6 

27.34 

58.78 

6.6 
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7.5 

20.89 

52.15 

7.6 

7.71 
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7.6 

33.48 

25.63 
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7.6 

16.1S. 

8.5 

21.52 

52.45 

8.6 

7.78 
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8.6 

33.61 

25.85 

8.6 

27.46 

59.45 

8.6 

16.31 

9.5 

22.09 

52.78 

9.6 

7.84 

51.27 

9.6 

33.73 

26.09 

9.6 

27.51 

59.79 

9.6 

16.49 

10.5 

22.59 

53.11 

10.6 

7.92 

51.60 

10.6 

33.84 

26.34 

10.6 

27.57 

60.12 

10.6 

16.65 

11.5 

23.02 

53.43 

11.6 

8.00 

51.93 

11.6 

33.94 

26.60 

11.6 

27.62 

60.44 

11.6 

16.81 

12.5 

23.39 

53.75 

12.6 

8.08 

52.26 

12.6 

34.05 

26.86 

12.6 

27.68 

60.77 

12.6 

16.96 

13.5 

23.69 

54.08 

13.6 

8.17 

52.59 

13.6 

34.14 

27.13 

13.6 

27.74 

61.11 

13.6 

17.09 

14.5 

23.93 

54.40 

14.6 

8.26 

52.94 

14.6 

34.22 

27.37 

14.6 

27.81 

61.46 

14.6 

17.21 

15.5 

24.15 

54.70 

15.6 

8.35 

53.32 

15.6 

34.29 

27.61 

15.6 

27.88 

61.82 

15.6 

17.34 

16.5 

24.38 

54.97 

16.6 

8.44 

53.72 

16.6 

34.37 

27.84 

16.6 

27.95 

62.19 

16.6 

17.46 

17.5 

24.64 

55.24 

17.6 

8.53 

54.13 

17.6 

34.45 

28.04 

17.6 

28.01 

62.60 

17.6 

17.57 

18.5 

24.94 

55.47 

18.6 

8.58 

54.55 

18.6 

34.53 

28.24 

18.6 

28.07 

63.02 

18.6 

17.70 

19.5 

25.31 

55.73 

19.6 

8.62 

54.97 

19.6 

34.63 

28.46 

19.6 

28.12 

63.45 

19.6 

17.83 

20.5 

25.72 

56.00 

20.5 

8.03 

55.41 

20.6 

34.73 

28.68 

20.6 

28.16 

63.88 

20.6 

17.98 

21.5 

26.14 

56.31 

21.5 

8.64 

55.82 

21.6 

34.84 

28.90 

21.6 

28.19 

64.29 

21.6 

18.14 

22.5 

26.54 

56.65 

22.5 

8.63 

56.19 

22.6 

34.95 

29.16 

22.6 

28.21 

64.66 

22.6 

18.30 

23.5 

26.85 

56.99 

23.5 

8.61 

56.54 

23.6 

35.06 

29.45 

23.6 

28.23 

65.04 

23.6 

18.45 

24.5 

27.09 

57.34 

24.5 

8.01 

56.88 

24.6 

35.14 

29.76 

24.6 

28.25 

65.38 

24.6 

18.99 

25.5 

27.21 

57.71 

25.5 

8.62 

57.23 

25.5 

35.20 

30.09 

25.6 

28.27 

65.72 

25.6 

18.71 

26.5 

27.22 

58.04 

26.5 

8.64 

57.58 

26.5 

35.26 

30.38 

26.6 

28.30 

66.08 

26.6 

18.81 

27.5 

27.18 

58.36 

27.5 

8.67 
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27.5 
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30.67 

27.5 

28.33 

66.45 

27.6 

18.90 

28.5 
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58.66 

28.5 

8.70 
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30.95 
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28.37 

66.84 
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18.98 

29.5 
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58.75 

29.5 
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31.21 
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28.41 
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29.6 

19.05 

30.5 
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59.21 

30.5 

8.74 
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30.5 

35.42 

31.45 

30.5 

28.45 

67.67 

30.6 

19.13 

31.5 

27.01 

59.48 

31.5 

8.74 
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31.5 

35.46 

31.70 

31.5 
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68.11 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tutis. 

Bndley  167S. 

1  Ootantia. 

88  H.  Camelop.  seq. 

K  Octantia. 
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Mag.  6.3 
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Right 

Afloen- 

sion. 
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Time. 
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Ascen- 
sion. 

Decli- 
nation. 
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•     / 

h  m 
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• 

h  m 

•    / 

h  m 

•    / 

h  m 

•    » 

59 

-84   8 

0f 

Jan. 

1214 

+88  9 

Jan. 

12  46 

-8440 

•  • 

Jan. 

12  48 

+83  51 
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13  27 

f8521 

• 

MM 

1 
.98 

37.88 

0.7 

38.79 

WW 

9.03 

0.8 

8 

6.64 

WW 

9.16 

0.8 

s 
31.72 

9  9 

23.04 

1     »■ 
0.8  1 11.96 

WW 

S  29.67 

.20 

38.10 

1.7 

39.39 

9.04 

1.8 

6.93 

9.21 

1.8 

31.91 

22.99 

1.8    12.29 

:  29:57 

.42 

38.34 

2.7 

39.98 

9.03 

2.7 

7.23 

9.30 

2.7 

32.00 

22.90 

2.8 

12.62 

j  29^.59 

.62 

38.62 

3.7 

40.58 

8.99 

3.7 

7.52 

9.38 

3.7 

32.28 

22.82 

3.8 

12.97 

:  29.63 

j 

.S3 

38.91 

4.7 

41.21 

8.96 

4.7 

7.81 

9.51 

4.7 

32.47 

22.74 

4.8 

13.31 

29.69 

.02 

39.20 

5.7 

41.86 

8.92 

5.7 

8.09 

9.66 

5.7    32.07 

22.64 

5.8 

13.64 

;  29.77 

.21 

39.49 

6.7 

42.57 

8.88 

6.7 

8.34 

9.80 

6.7 

32.90 

22.54 

6.8 

13.96^: 

29.85 

• 

.37 

39.77 

7.7 

43.30 

8.87 

7.7 

8.60 

9.96 

7.7 

33.13 

22.48 

7.8 

14.25 

129.95 

.51 

40.05 

8.7 

44.05 

8.87 

8.7 

8.84 

10.11 

8.7 

33.36 

22.42 

8.8 

14.63 

30.04 

.67    40.33 

1 

9.7 

44.80 

8.88 

9.7 

9.06    10.27 

9.7  '  .'^3.59 

22.37 

9.8 

14.81 

30.12 

.82  !  40.59 

10.7 

45.54 

8.92 

10.7 

9.29    10.41 

10.7    33.82 

22.34 

10.8 

15.08 

30.19 

.97    40.84 

11.7 

46.26 

8.99 

11.7 

9.51  !  10.52 

1 

11.7 

34.05 

22.35 

11.8    15.35 

30.25 

.13 

41.09 

12.7 

46.97 

9.07 

12.7 

9.75 

10.64 

12.7 

34.27 

22.36 

12.7    15.63 

130.31 

.29 

41.35 

13.7 

47.64 

9.15 

13.7 

9.99 

10.77 

13.7 

34.47 

22.39 

13.7    15.92 

i  30.36 

.47 

41.61 

14.7 

48.26 

9.24 

14.7 

10.24 

10.90 

14.7 

34.G7 

22.43 

14.7  '  16.22^ 

!  30.42 

.65 

41.90 

15.7 

48.86 

9.32 

15.7 

10.50 

11.04 

15.7 

34.87 

22.46 

15.7 

16.53 

jsaso 

1 

.82 

42.21 

16.7 

49.42 

9.40 

16.7 

10.78 

11.21 

16.7 

36.05 

22.49 

16.7 

16.86.' 

30^ 

1.01 

42.53 

17.7 

49.98 

9.47 

17.7 

11.06  !  11.39 

17.7 

35.23 

22.51 

17.7  1 17.21 

;  30.71 

1.19 

42.89 

18.7 
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9.53 

18.7 

11.34 

11.61 

18.7 

35.42 

22.51 

18.7 

17.55 

i  30.85 

!.33 
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19.7 
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9.58 

19.7 
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19.7 
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19.7 

17.88 
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12.07 

20.7 

35.83 

22.50 

20.7 
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'  31.41 
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44.36 

22.7 
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9.74 
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22.7 
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22.7 
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31.61 

S.81 
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9.83 
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12.51 

12.82 

23.7 

36.51 

22.55 
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19.04 
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24.7 
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9.97 

24.7 

12.71 
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24.7 

36.74 
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55.92 

10.29 

26.7 
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56.99 

10.64 

28.7 

13.61 

13.83 

28.7 

37.52 

23.06 

28.7 

20.41 

I 

!  32.52 

;.57 
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CIRCUMPOLAR  STAES. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CmCUMPOLAR  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CmCUMPOLAK  STABS. 
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8.57 

2.51 

17.3 

57.65 

56.47 

17.3 

29.35 

12.18 

17.3 

53.36 

45.91 

17.3 

16.89 

25.05 

8.28 

2.47 

18.3 

57.49 

56.53 

18.3 

29.00 

12.30 

18.3 

53.24 

46.04 

18.3 

16.40 

25.18 

7.99 

2.41 

19.3 

57.33 

56.59 

19.3 

28.64 

12.43 

19.3 

53.11 

46.18 

19.3 

15.93 

25.28 

7.71 

2.35 

20.3 

57.17 

56.63 

20.3 

28.22 

12.56 

20.3 

52.96 

46.32 

20.3 

15.47 

25.37 

7.45 

2.31 

21.3 

57.02 

56.68 

21.3 

27.77 

12.67 

21.3 

52.79 

46.44 

21.3 

15.04 

25.47 

7.18 

2.28 

22.3 

56.88 

56.74 

22.3 

27.31 

12.75 

22.3 

52.62 

46.54 

22.3 

14.63 

25.58 

6.92 

2.27 

23.3 

56.74 

56.83 

23.3 

26.84, 

12.81 

23.3 

52.44 

46.60 

23.3 

14.22     25.71 

6.64 

2.28 

24.3 

56.59 

56.94 

24.3 

26.37 

12.84 

24.3 

52.27  !  46.65 

24.3 

13.80 

25.85 

6.37 

2.28 

25.3 

56.45 

57.04 

25.3 

25.94 

12.85 

25.3 

52.11    46.68 

25.3 

13.37 

26.01 

6.08 

2.29 

26.3 

56.30 

57.15 

26.3 

25.52 

12.83 

26.3 

51.96 

46.71 

26.3 

12.92 

26.16 

5.79 

2.28 

27.3 

56.13 

57.24 

27.3 

25.13 

12.82 

27.3 

51.81  !  46.72 

1 

27.3 

12.45 

26.30 

5.47 

2.24 

28.3 

55.97 

57.30 

28.3 

24.76 

12.84 

28.3 

51.68 

46.75 

28.3 

11.96 

26.43 

5.18 

2.19 

29.3 

55.81 

57.35 

29.3 

24.39 

12.87 

29.3 

51.54 

46.78 

29.3 

11.46 

26.53 

4.80 

2.11 

30.3 

55.64 

57.37 

30.3 

24.02 

12.90 

30.3 

51.41 

46.82 

30.3 

10.97 

26.61 

4.60 

2.01 

31.3 

55.48 

57.38 

31.3 

23.63 

12.94 

31.3 

51.27 

46.88 

31.3 

10.47 

26.67 

LI      -] 

L1.06 

6.21       -6.13 

20.37      +20.35 

7.74       +7.68 

18.53     -18.51 

46»   ] 

L4V766 

tf»  46™  58*.646 

7h     2«    4».048 

7h    ism  42*.294 

1^   16"  20».292 

49'    4 

W.89 

-80^ 

43'    3 

►8".16 

+87*^ 

10'    £ 

>4".74 

+82*> 

34'   a 

10".13 

-86*» 

54' 

6".70 
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CIROrMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


<^  Octantls. 

Oroombridge  2888. 

p  Octanttt. 

g  UrMP  Minorii. 

86  G. 

Maj:.  4.1 

Mag.  7.2 

Mag.  6. 

Mag.  4.4 

lb 

Wash.,  Rlirhi     ,^^.n 

Wash.;  Right 

Decli- 
nation. 

Wash. 

Right 

Dccll- 
naliun. 

Wash.!  Right 

Dedl- 

natloo. 

WaalL  B 

Mean 

Time. 

1 

Mean 
Time. 

;  Ascm- 
1  sion. 

Mean 
Time. 

sion. 

Mean   Asooi- 
Time.     lion. 

Mean  Ai 
Time.    1 

h  m        •     ' 

1 
■    h  m  I      •     ' 

h  m 

•     # 

1 

1    h  m 

•    t 

1 

Mar.;  14  13  ~KM7 

Mar. 

15    3 

+87  32 

Mar. 

15  24 

-8411 

Mar. 

16  54 

+8210 

mm 

Mar.  1 

1      '^ 
0.7  ;  37.27  :  lli.69 

45 
0.7    46.19    43.38 

p 

0.7 

s 
5.83 

21.97 

0.8 

s 
21.96 

WW 

7.09 

0.8  5 

1.6:  37.  H)  j  16.98 

1.7  '46.60 

43.48 

1.7 

6.10 

22.16 

1.8  1  22.11 

1 

7.06 

1.8  5 

2.6  :  37.64  ,  17.29 

2.7 

47.05 

43.58 

2.7 

6.36 

22.35 

2.8    22.27 

7.02 

2.8   5 

3.6 '37.81     17.59 

3.7 

47.51 

1 

43.69 

3.7 

6.60  !  22.56 

3.8  j  22.44 

6.97 

3.8   5 

1 

4.6  '  37.96    17.88 

1 

1 

4.7  i  47.98 

43.81 

4.7 

6.83    22.77 

4.8 

22.60 

6.93 

4.8   5 

5.6  1  38.10    18.19 

5.7  ;  48.48 

43.94 

5.7 

7.a5  ;  22.97 

5.8 

22.77 

6.88 

5.8   5 

C.6  1  38.25    18.47 

6.7  1  48.96 

44.09 

6.7 

7.25  1  23.18 

6.7 

22.94 

6.87 

6.8   5 

7.6  1  38.38    18.75 

7.7  i  49.45 

44.25 

7.7 

7.46  :  23.37 

1 

7.7 

23.11 

6.86 

7.8   6 

8.6  1  38..53    19.02 

8.7  ;  49.93 

44.43 

8.7 

7.67    23.55 

8.7 

23.28 

6.87 

8.8    6 

9.6  I  38.67    19.27 

9.7  i  50.38 

44.62 

9.7 

7.88  i  23.71 

9.7 

23.45 

6.01 

9.8   6 

10.6  i  38.81     19.52 

1 

10.7  i  50.81 

44.84 

10.7 

8.09  1  23.87 

10.7 

23.62 

6.97 

10.8    6 

11.6  1  38.99  ■  19.78 

11.7  I  51.20  145.06 

11.7 

8.32  :  24.04 

11.7  1  23.77 

1 

7.05 

11.7  .  6 

12.6  ;  39.1.=^    20.05 

i 
12.7  '51.56  145.28 

1 

12.7  1    8.56.24.21 

12.7 

23.92 

7.13 

12.7    6 

13.6  1  3!>.32    20.33 

13.7  "51.90  145.49 

13.7  1    8.81  .  24.40 

13.7 

24.07 

7.22 

13.7    6 

14.6  !  39.r)0    2().(;5 

14.6  1  52.22    45.69 

14.7  !    9.07  :  24.62 

14.7 

24.22 

7.30 

14.7  : 6 

15.6  !  39.68    20.98 

15.6!  52.56  145.87 

1             1 

15.7  1    9.33  :  24.85 

15.7 

24.37 

7.35 

15.7    6 

16.6;39.S3    21.34 

16.6  {  .52.90  1  46.02 

1 
16.7  1    9.57  i  25.12 

1 

16.7    24.50 

7.40 

16.7  1  6 

17.6  139.97    21.70 

17.6  153.27    46.18 

17.7  1    9.80  :  25.40 

17.7 

24.66 

7.43 

17.7    6 

18.6 '40.11    22.06 

1S.6  i  53.68 

46.35 

18.7    10.00  i  25.(58 

18.7 

24.80 

7.46 

18.7    6 

19.i;  ;  40.21  i  22.40 

1 

19.6  1  54.0J) 

1 

46.52 

19.7    10.20  :  25.94 

19.7 

24.98 

7.50 

19.7  1  6 

20.6 

40.32    22.74 

1 
20.6  1  54.50 

46.73 

20.6  J  10.38    26.20 

20.7  ;  25.14 

7.56 

20.7  j  6 

21.6 

40.42  ;  23.04 

21.6 

54.89 

46.96 

21.6    10.56,26.44 

21.7 

25.30 

7.65 

21.7  i  6 

22.6 

40.53    23.34 

22.6 

55.27 

47.24 

22.6  !  10.75  i  26.66 

22.7 

25.47 

7.77 

22.7  j  6 

23.6    40.66    23.62 

23.6  1  55.r>0 

1             1 

47.52 

23.6  i  10.93  .  26.85 

23.7    25.61 

1 

7.91 

23.7  i  6 

24.6  .  40.80  :  23.92 

1 

24.6  1  55.89  '  47.80 

24.6;  11.16.  27.06 

24.7 

25.76 

8.09 

1 

24.7  1  6 

25.6    40.94  ,  24.23 

25.6  1  56.16  i  48.07 

25.6  ;  11.37  ;  27.29 

25.7 

25.91 

8.26 

25.7  1  6 

26.6 '41.09    24.54 

26.6  i  56.40  i  48.:M 

26.6;  11.60    27.53 

26.7 

26.05 

8.43 

26.7  1  6 

27.6^41.24    24.89 

27.6    56.64    48.59 

1 

27.6    11.82    27.79 

27.7 

26.17 

1 

8.57 

27.7    6; 

28.6 '41.37    25.25 

1 
28.6  1  56.90  ;  48.82 

28.6    12.05    28.06 

28.7    26.31 

8.72 

28.7 

1 

6; 

29.6  141.50    25.62 

29.6 

57.17  ;  49.06 

29.6    12.25    28.35 

29.7 

26.44 

8.84 

29.7 

6; 

30.6  141.60    25.99 

30.6 

57.43  ;  4!».28 

30.6  i  12.45    28.65 

30.7 

26.58 

8.96 

30.7 

6: 

31.6  1' 41.70    26.36 

31.6 

57.73  I  49.51 

31.6  !  12.62  ,  28.96 
9.88        -9.83 

31.7  ; 
7.3 

26.72 

9.09 

31.7 

& 

8.56        -8.50 

23.36      -'23.33 

14       +7.27     1 

6.24 

14»'    13"   27».793 

15»'      3°»  41M75 

15^   23™  56-.594       !&"   54»  25- .488 1    17*'    I 

-83^ 

17'     21".03  1 

+87° 

33'    1( 

}".52  1 

-84** 

11'    30".39  1 

+82° 

10'    3. 

2".75  1 

-80*» 
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CmcmiPOLAB  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


BOEiS. 

JtOotentls. 

A.  UrHB  Hinotii. 

<rOotenti8. 

76  Dnuxmis. 

.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Decli- 
nation. 

Wash. 
Mean 
Time. 

1 
pW»t  i  D^]|. 

Wash. 
Mean 

Time. 

Right 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

^    «*tion. 

Wash. 
Mean 
Time. 

Right 
Aaoen- 

sion. 

Decli- 
nation. 

•       r 

h  m 

•    / 

h  m 

•    / 

h  m  1      •     ' 

h  m 

•    t 

+8636 

mm 

Mar. 

18    6 

-8739 

Mar. 

19    1 

+89  0 

mm 

Mar. 

19  27  1-8913 

Mar. 

20  48 

+8213 

29.86 

0.8 

s 
18.14 

WW 

37.50 

0.9 

s 
16.00 

WW 

46.48 

0.9 

s      1      " 
32.15  !  13.92 

0.9 

9 

29.01 

w  w 

24.88 

29.76 

1.8 

18.83 

37.39 

1.8 

16.87 

46.31 

1.9 

33.86  '  13.68 

1.9 

29.07 

24.61 

29.62 

2.8 

19.50 

37.31 

2.8 

17.75 

46.12 

2.9 

35.59  1  13.46 

2.9 

29.14 

24.34 

29.49 

3.8 

20.16 

37.25 

3.8 

18.67 

45.92 

3.9 

37.30    13.26 

3.9 

29.21 

24.05 

29.39 

4.8 

20.80 

37.18 

4.8 

19.65 

45.71 

4.9 

38.99 

13.07 

4.9 

29.29 

23.75 

29.26 

5.8 

21.41 

37.13 

5.8 

20.70 

45.52 

5.9 

40.62 

12.88 

5.9 

29.37 

23.44 

29.14 

6.8 

22.01 

37.08 

6.8 

21.80 

45.33 

6.9 

42.20 

12.70 

6.9 

29.45 

23.13 

29.04 

7.8 

22.59 

37.02 

7.8 

22.96 

45.14 

7.9 

43.72 

12.53 

7.9 

29.54 

22.83 

28.97 

8.8 

23.16 

36.95 

8.8 

24,17 

44.98 

8.8 

45.19 

12.33 

8.9 

29.64 

22.55 

28.92 

9.8 

23.73 

36.87 

9.8 

25.42 

44.83 

9.8 

46.65 

12.13 

9.9 

29.75 

22.29 

28.88 

10.8 

24.32 

36.78 

10.8 

26.67 

44.72 

10.8 

48.13 

11.90 

10.9 

29.87 

22.03 

28.87 

U.8 

24.91 

36.67 

11.8 

27.90 

44.61 

n.8 

49.65 

11.68 

11.9 

29.99 

21.79 

28.86 

12.8 

25.55 

36.57 

12.8 

29.08 

44.52 

12.8 

51.26 

11.46 

12.9 

30.12 

21.59 

28.86 

13.8 

26.23 

36.48 

13.8 

30.20 

44.45 

13.8 

52.96 

11.23 

13.9 

30.22 

21.39 

28.87 

14.8 

26.92 

36.41 

14.8 

31.25 

44.39 

14.8 

54.79 

11.02 

14.9 

30.33 

21.21 

28.86 

15.8 

27.63 

36.35 

15.8 

32.25 

44.30 

15.8 

56.72 

10.82 

15.9 

30.45 

21.01 

28.82 

16.8 

28.37 

36.33 

16.8 

33.22 

44.19 

16.8 

58.70 

10.64 

16.9 

30.54 

20.80 

28.77 

17.8 

29.09 

36.33 

17.8 

34.22 

44.06 

17.8 

60.68 

10.50 

17.9 

30.64 

20.58 

28.72 

18.8 

29.76 

36.35 

18.8 

35.28 

43.93 

18.8 

62.61 

10.37 

18.9 

30.74 

20.34 

28.67 

19.8 

30.42 

36.36 

19.8 

36.42 

43.80 

19.8 

64.46 

10.25 

19.9 

30.85 

20.10 

28.63 

20.8 

31.03 

36.39 

20.8 

37.64 

43.68 

20.8 

66.18 

10.13 

20.9 

30.97 

19.85 

28.63 

21.8 

31.61 

36.40 

21.8 

38.94 

43.58 

21.8 

67.83 

10.01 

21.9 

31.10 

19.61 

28.67 

22.8 

32.18 

36.38 

22.8 

40.28 

43.52 

22.8 

69.43 

9.88 

22.9 

31.23 

19.40 

28.71 

23.8 

32.78 

36.34 

23.8 

41.63 

43.48 

23.8 

71.01 

9.72 

23.9 

31.38 

19.21 

28.80 

24.7 

33.38 

36.30 

24.8 

42.94 

43.47 

24.8 

72.67 

9.55 

24.9 

31.52 

19.06 

28.88 

25.7 

34.04 

36.26 

25.8 

44.18 

43.46 

25.8 

74.41 

9.38 

25.9 

31.68 

18.90 

28.97 

26.7 

34.72 

36.22 

26.8 

45.36 

43.46 

26.8 

76.24 

9.21 

26.9 

31.82 

18.76 

•    29.03 

27.7 

35.42 

36.21 

27.8 

46.48 

43.45 

27.8 

78.17 

9.06 

27.9 

31.96 

18.63 

29.10 

28.7 

36.12 

36.22 

28.8 

47.57 

43.44 

28.8 

80.14 

8.92 

28.9 

32.10 

18.51 

29.16 

29.7 

36.82 

36.26 

29.8 

48.67 

43.42 

29.8 

82.15 

8.82 

29.8 

32.22 

18.37 

29.20 

30.7 

37.49 

36.32 

30.8 

49.78 

43.38 

30.8 

84.14 

8.73 

30.8 

32.34 

18.22 

1  29.25 

31.7 

38.16 

36.38 

31.8 

50.93 

43.34 

31.8 

86.08 

8.64 

31.8 

32.48 

18.05 

16.87 

24.49     -24.47 

58.01     +58.00 

73.43     -73.42 

7.39       +7.32 

1-.307 

Igh     e»  11».893 

19»»     2»  39».624 

19»»   27»  42- .218 

2^  48»  40-. 494 
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39'    5 
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51 .89 
51.62 
51 .64 
51.46 


50.72 
60.63 
60.33 
S0.16 


4».W 

49.66 

49.43 
49.27 
49.08 
48.88 

48.64 
48.37 


47.63 
47.41 
47.21 
47.01 

46.81 
46.60 
46.41 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


119. 


>ecli- 


Wash. 
Umn 
Time. 


88  53 


tr 


3.62 
3.76 
3.89 
4.02 

4.17 
4.27 
4.36 
4-43 

4.49 
4.50 
4.51 
.4.53 

4.54 
4.57 
L4.60 
L4.65 

14.71 
14.76 
14.80 
14.82 

14.80 
14.76 
14.69 
14.62 

14.55 
14.48 
14.43 
14.40 

14.37 
14.35 
14.33 
14.29 

L.49 

^•.380 

)".29 


C  Ootentts. 
Mag.  5.4 


Apr. 

0.4 
1.4 
2.4 
3.3 

4.3 
5.3 
6.3 
7.3 

8.3 

9.3 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


Rfght 
Ascen- 
sion. 


h  m 
9    8 

8 

60.46 
60.21 
59.96 
59.71 

59.46 
59.23 
59.00 
58.78 

58.56 
58.34 
58.09 
57.84 

57.66 
57.28 
56.98 
56.69 

56.39 
56.12 
55.85 
55.61 

55.38 
55.14 
54.90 
54.64 

54.37 
54.08 
53.79 
53.49 

53.19 
52.90 
52.60 
52.32 


Decli- 
nation. 


IWftsh. 
Mean 
Time. 


-8520 


tf 


19.72 
19.94 
20.15 
20.35 

20.55 
20.75 
20.95 
21.17 

21.40 
21.65 
21.90 
22.14 

22.39 
22.59 
22.78 
22.93 

23.08 
23.23 
23.36 
23.49 

23.66 
23.83 
24.01 
24.19 

24.38 
24.54 
24.68 
24.79 

24.89 
24.96 
25.04 
25.10 


I.  Diteonig. 
Mag.  4.6 


12.31      -12.27 
9^     8»  57».938 
-85*»   19'    67".45 


Apr. 

0.4 
1.4 
2.4 
3.4 

4.4 
5.4 
6.4 
7.4 

8.3 

9.3 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 

16.3 
17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 


R%ht 
Ascen- 
sion. 


h  m 
9  25 
s 
33.38 
33.29 
33.19 
33.07 

32.94 
32.82 
32.68 
32.53 

32.39 
32.26 
32.13 
32.01 

31.91 
31.80 
31.71 
31.61 

31.48 
31.35 
31.21 
31.06 

30.91 
30.75 
30.60 
30.47 

30.33 
30.22 
30.10 
29.98 

29.87 
29.74 
29.61 


Decli- 
nation. 


IWash.'  Riffht 
Mean '  Asoen- 
Time.!   sion. 


+8141 


// 


31.3  ;  29.47 


47.63 

47.84 

148.06 

48.29 

48.52 
48.72 
48.89 
49.05 

49.20 
49.32 
49.43 
49.53 

49.62 
49.74 
49.87 
50.01 

50.13 
50.29 
50.43 
50.56 

50.66 
50.74 
50.79 
50.82 

50.85 
50.89 
50.93 
50.99 

51.07 
51.15 
51.22 
51.29 


C  Obamttleontis. 
Mag.  5.2 


Decli- 
nation. 


h  m 


Apr.'    9  36 


-8034 


0.4 
1.4 
2.4 
3.4 

4.4 
5.4 
6.4 
7.4 

8.4 

9.4 

10.3 

11.3 

12.3 
13.3 
14.3 
15.3 


6.92        +6.85 
9^   25™  21«.719 


17.3 
18.3 
19.3 

20.3 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


s 
25.59  I  29.37 
25.47  I  29.63 


25.36 
25.25 


29.87 
30.10 


25.14  I  30.32 
25.04  i  30.56 
24.94  I  30.80 
24.84  .  31.03 


24.74 
24.65 
24.55 


31.28 
31.55 
31.83 


24.44  '32.11 

24.31  I  32.37 
24.19  '  32.61 
24.06  I  32.84 
23.93  '  33.03 


16.3    23.80!  33.21 


23.67  i  33.37 
23.55  i  33.53 
23.44  I  33.69 


23.33 
23.23 
23.12 
23.00 

22.88 
22.76 
22.63 
22.49 

22.36 
22.22 
22.08 
21.95 


33.87 
34.05 
34.28 
34.50 

34.71 
34.91 
35.09 
35.24 

35.37 
35.48 
35.58 
35.67 


80  H.  Camelop. 
Mag.  5.3 


Wash.;  RiKht 
Mean  >  Ascen- 
Time.     sion. 


Dedl- 
natk>n. 


h  m 

•        / 

10  21 

+8258 

8 

18.94 

55.08 

18.86 

55.34 

18.77 

55.60 

18.67 

55.89 

Apr. 

0.4 
1.4, 
2.4  i 
3.4 


4.4  18.56 
5.4  j  18.43 
6.4  !  18.30 
7.4  ,  18.15 

8.4    18.01 

9.4    17.87 

10.4  :  17.72 

11.4    17.60 

12.4  17.50 
13.4  17.39 
14.4  I  17.29 
15.4  '  17.19 

16.4  17.07 
17.4  1  16.94 
18.4  j  16.80 
19.4  ;  16.63 


6.11        -6.03 
^   36=»  22».347 


+81**  41'    41".50  1-80**  34'      6".83 


20.4 
21.3 
22.3 
23.3 

24.3 
25.3 
26.3 
27.3 

28.3 
29.3 
30.3 
31.3 


16.46 
16.29 
16.13 
15.98 

15.83 
15.69 
15.56 
15.43 

15.30 
15.17 
15.02 
14.86 


56.17 
56.44 
56.68 
56.91 

57.13 
57.32 
57.50 
57.67 

57.82 
57.99 
58.16 
58.35 

58.56 
58.79 
59.00 
59.20 

59.35 
59.50 
59.63 
59.73 

59.82 
59.92 
60.04 
60.17 

60.29 
60.42 
60.56 
60.69 


8.19        +8.12 
XQh   2im     4H,83i 

+82°   58'    54".07 


256 


APPARENT  PLACES  OF  STABS,  1917. 

CIRCXJMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


//  Octantis. 
Map.  «.3 

Bradley  1672. 
Mag.  6.3 

t  OotantiB. 
Mag.  5.4 

82  H.  Gamelop.  wq. 

Mag.  5.3 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

RlRht 
Ascen- 
sion. 

h  m 

Decll- 
nution. 

e        / 

Wash. 
Mean 
Time. 

RiSht 
Ascen- 
sion. 

Decli- 
nation. 

•     / 

Wash. 
Mean 
Time. 

R%ht 

Asoeo- 

sioo. 

Dedi- 
natlan. 

Wash. 
Meu 
Tfane. 

aio 

h  m  I      *     ' 

h  m 

h  m 

•     1 

h 

Apr. 

11    0l-^'4   9 

1 

Apr. 

12  15 

+88  9 

Apr. 

12  46 

-8440 

9$ 

Apr. 

12  48 

+8351 

Apr. 

13 

0.4 

s 
4.19 

10.16 

0.5 

s 
13.59 

26.87 

0.5 

s 
21.97 

35.04 

0.5 

s 
44.26 

37.66 

0.5 

32 

1.4 

4.08 

10.50 

1.5 

13.57 

27.18 

1.5 

21.98 

35.43 

1.5 

44.28 

37.97 

1.5 

32 

2.4 

3.97 

10.83 

2.5 

13.51 

27.51 

2.5 

21.98 

35.80 

2.5 

44.30 

38.30 

2.5 

82. 

3.4 

3.85 

11.16 

3.5 

13.44 

27.84 

3.5 

21.97 

36.16 

3.5 

44.31 

38.63 

3.5 

33 

4.4 

3.74 

11.48 

4.5 

13.31 

28.17 

4.5 

21.97 

36.52 

4.5 

44.31 

38.97 

4.5 

33. 

5.4 

3.64 

11.79 

5.5 

13.14 

28.51 

5.5 

21.96 

36.87 

5.5 

44.29 

39.32 

5.5 

33. 

6.4 

3.54 

12.10 

6.5 

12.94 

28.85 

6.5 

21.97 

37.21 

6.5 

44.26 

39.67 

6.5 

33. 

7.4 

3.46 

12.40 

7.5 

12.69 

29.18 

7.5 

21.99 

37.54 

7.5 

44.22 

40.02 

7.5 

33. 

8.4 

3.37 

12.73 

8.5 

12.41 

29.49 

8.5 

22.02 

37.90 

8.5 

44.17 

40.36 

8.5 

33. 

9.4 

3.29 

13.09 

9.5 

12.11 

29.78 

9.5 

22.05 

38.28 

9.5 

44.11 

40.68 

9.5 

33. 

10.4 

3.20 

13.45 

10.5 

11.81 

30.05 

10.5 

22.08 

38.68 

10.5 

44.05 

40.96 

10.5 

33. 

11.4 

3.10 

13.81 

11.5 

11.53 

30.32 

11.5 

22.09 

39.09 

11.5 

43.99 

41.24 

11.5 

33. 

12.4 

2.97 

14.17 

12.5 

11.28 

30.56 

12.5 

22.10 

39.50 

12.5 

43.95 

41.51 

12.5 

33. 

13.4 

2.84 

14.54 

13.5 

11.07 

30.80 

13.5 

22.09 

39.92 

13.5 

43.92 

41.77 

13.5    33. 

14.4 

2.70 

14.88 

14.4 

10.87 

31.05 

14.5 

22.05 

40.32 

14.5 

43.91 

42.03 

14.5  '  33. 

15.4 

2.55 

15.18 

15.4    10.69 

i 

31.33 

15.5 

22.00    40.70 

15.5 

43.88 

42.31 

15.5  !  33. 

1 

16.4 

2.39 

'15.47 

16.4  1  10.50 

31.62 

16.5 

21.93  141.07 

16.5 

43.84 

42.62 

16.5  !  33. 

17.4 

2.24 

15.74 

17.4    10.26 

31.91 

17.5 

21.87 

41.42 

17.5 

43.80 

42.94 

17.5  i  33. 

18.4 

2.10 

16.00 

18.4  1    9.96 

32.22 

18.5 

21.82  141.74 

18.5 

43.74  1  43.28 

18.5  i  33. 

]9.4 

J. 96 

16.27 

19.4 

9.59 

32.53 

19.5 

21.79    42.06 

1 

19.5 

43.66    43.62 

19.5 

33. 

20.4 

1.85 

16.55 

20.4 

9.18 

32.84 

20.5 

1 

21.77  142.38 

20.5  1  43.58 

43.95 

20.5 

33 

21.4 

1.74 

16.83 

21.4 

8.75 

33.12 

21.5 

21.76 

42.72 

21.5  143.47    44.27 

21.5 

33 

22.4 

1.63 

17.14 

22.4 

8.29 

33.36 

22.4 

21.75 

43.09 

22.4  !  43.36    44.55 

22.5 

33 

23.4 

1.50 

17.46 

23.4 

7.85 

33.59 

2X\A 

21.73  1  43.46 

23.4  \  43.25    44.80 

23.5 

33 

24.4 

1.37 

17.78 

24.4 

7.42  i  33.81 

24.4 

21.70  143.85 

24.4  1  43.16 

45.05 

24.5 

33 

25.4 

1.23 

18.07 

25.4 

7.04 

34.03 

25.4 

21.66    44.23 

25.4    43.08 

45.30 

25.5 

33 

26.4 

1.06 

18.37 

26.4 

6.66 

34.24 

26.4 

21.60    44.61 

26.4 

42.99 

45.54 

26.5 

33 

27.4 

0.89 

18.64 

27.4 

6.32  i  34.46 

27.4 

21.52  1  44.98 

27.4 

42.92 

45.79 

27.5 

33. 

28.4 

0.71 

18.89 

2S.4 

5.99 

34.69 

28.4 

21.44    45.34 

28.4 

42.84 

46.05 

28.5 

33. 

29.4 

0.53 

19.13 

29.4 

5.64 

34.93 

29.4 

21.34    45.68 

29.4 

42.77 

46.32 

29.5 

33. 

30.4 

0.35 

19.36 

30.4 

5.27 

35.18 

30.4 

21.24    46.00 

1 

30.4 

42.69 

46.60 

30.5 

33. 

31.3 

O.IS 

10.56 

31.4 

4.86 

35.44 

31.4 

21.14 

46.30 
0.73 

31.4 

42.59 

46.88 

31.5 

33. 

9.82         -9.77 

31.12      +31.11 

10.78      -1 

9.35        +9.30 

12.38 

10^    59°'   55\280 

j2h    i4ni  28\425 

]2h   46m     7M52 

12^   4H"»  30- .418 

13'*   27 

-84*» 

8'    0 

0".60  1 

+88° 

9'    3 

6".08  1 

-84'' 

40'    2 

2  ".34 

+83*» 

51'    5 

0".47  1 

-85«* 

21 

APPARENT  PLACES  OF  STARS,  1917 


257 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


OotWBtU. 
i^.  4.1 

Groomtalilfe  8888. 

Mag.  7.2 

pOoteBtU. 
Mag.  5.7 

B  UruB  Ifinoris. 
Mac.  4.4 

69  O.  ApodlB. 

Mag.  5.9 

Rlfht 

I>ecll- 
n&tion. 

Waah. 
Mean 
Time. 

Right 
slon. 

DeclS- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wt^^ijKgjf!  Decli- 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

h.  m 

•     t 

h  m 

•     f 

1 
1    h  m  ,      •     ' 

]    h  m        •     ' 

h   m 

•     t 

14  13 

-8317 

Apr. 

15    3 

+87  32 

Apr.  1 15  24  -84 11 

Apr.  1  16  54  +82 10 

1      _           ,. 

Apr. 

17  10 

-8046 

If 

41,70 

26.36 

0.6 

57.73 

49.51 

s 
0.6  1  12.62    28.96 

!         S 

0.7    26.72      9.00 

0.7 

4.14 

55.89 

41.78 

26.73 

1.6 

58.04 

49.75 

1.6  1  12.79  i  29.26 

1.7  126.86      9.22 

1.7 

4.29 

56.06 

41.86 

27.09 

2.6 

58.35 

50.02 

2.6  j  12.93    29.57 

2.7 

27.01      9.37 

2.7 

4.44 

56.21 

41.93 

27.43 

3.6 

58.65 

50.29 

3.6  1  13.08  1  29.85 

1 

3.7 

27.15      9.52 

3.7 

4.57 

56.35 

42.01 

27.77 

4.6 

58.93 

50.59 

1 
4.6    ^?.23 

30.14 

4.7    27.31      9.69 

4.7 

4.71 

56.49 

42.08 

28.07 

5.6 

59.20 

50.90 

5.6 

13.38 

30.40 

5.7 

27.45 

9.88 

5.7 

4.85      56.64 

1 

42.16 

28.38 

6.6 

59.43 

51.21 

6.6 

13.53 

30.64 

6.7 

27.59 

10.11 

6.7 

4.98     56.74 

42.24 

28.70 

7.6 

59.63 

51.54 

7.6 

13.70 

30.90 

7.7 

1 

27.72 

10.35 

7.7 

5.12  \  56.84 

42.35 

29.01 

8.6 

59.80 

51.86 

8.6 

13.88 

31.10 

8.7    27.85 

10.59 

8.7 

5.27      56.95 

42.45 

29.33 

9.6 

59.93 

52.17 

9.6 

14.05 

31.43 

9.7 

27.97 

10.82 

9.7 

5.43      57.07 

42.55 

29.69 

10.6 

60.06 

52.47 

10.6 

14.24 

31.71 

10.7 

28.07 

11.06 

10.7 

5.00      57.19 

42.66 

30.06 

11.6 

60.18 

52.75 

11.6 

14.43 

32.02 

11.6    28.17 

1 

11.29 

11.7 

5.77      57.32 

42.75    30.45 

12.6 

G0.31    53.02 

12.6 

14.62 

32.3-1 

12.0  ,  28.28 

11.49 

12.7 

5.0.-)      57.49 

42.84 

30.85 

13.6 

60.44 

53.28 

13.6 

14.79 

32.68 

13.0    28.39 

11.08 

13.7 

6.12      57.68 

42.89 

31.26 

14.6 

60.61 

53.54 

14.6 

14.93 

33.03 

14.6 

28.49 

11.87 

14.7 

0.26      57.88 

42.94 

31.65 

15.6 

60.79 

53.80 

15.6 

15.06 

33.38 

15.6 

28.02 

12.05 

15.7 

6.41      58.09 

42.98 

32.01 

16.6 

60.98 

54.08 

16.6 

15.17 

33.71 

16.6 

28.74 

12.25 

16.7 

6.55  ,  58.30 

.   43.01 

32.35 

17.6 

61.17 

54.39 

17.6 

15.27 

34.03 

17.6 

28.86 

12.47 

17.6 

6.68  !  58.51 

.   43.05 

32.69 

18.6 

61.32 

54.71 

18.6 

15.38 

34.32 

18.6 

28.97 

12.73 

18.6 

6.78     58.70 

»  43.09 

33.00 

19.6 

61.44 

55.06 

19.6 

15.50 

34.59 

19.6 

29.09 

13.00 

19.6 

6.90     58.85 

»  43.15 

33.31 

20.5 

61.52 

55.41 

20.6 

15.63 

34.87 

20.6 

29.19 

13.30 

20.6 

7.03  1  59.00 

S 1  43.22 

33.64 

21.5 

61.56 

55.76 

21.6 

15.77 

35.15 

21.6 

29.28 

13.61 

21.6 

7.17  i  59.14 

£43.30 

33.97 

22.5  1  61.56 

56.10 

22.6 

15.92 

35.43 

22.6 

29.37 

13.92 

22.6 

7.32      59.30 

i  43.36 

34.34 

23.5 

61.57 

56.41 

23.6 

16.08 

35.75 

23.6 

29.45 

14.21 

23.6 

7.47      59.46 

U  43.42 

34.71 

24.5 

61.58 

56.73 

24.6 

16.22 

36.08 

24.6 

29.53 

14.50 

24.6 

7.62  1  59.65 

U  43.48 

35.10 

25.5 

61.58 

57.01 

25.5 

16.36 

36.42 

25.6 

29.61 

14.76 

25.6 

7.78  1  59.87 

U  43.53 

35.48 

26.5 

61.61 

57.30 

26.5 

16.48 

36.79 

26.6 

29.69 

15.02 

26.6 

7.92     60.09 

n  43.54 

35.86 

27.5 

61.66 

57.57 

27.5 

16.58 

37.14 

27.6 

29.77 

15.26 

27.6 

8.06  1  60.33 

8.5  43.56 

36.24 

28.5 

1 
61.71    57.86 

28.5 

16.68 

37.49 

28.6 

29.85 

15.50 

28.6 

8.18      60.58 

U  43.57 

36.61 

29.5 

61.77    58.17 

29.5 

16.76 

37.84 

29.6 

29.94 

15.76 

29.6 

8.29 

60.81 

0.5  43.56 

36.95 

30.5 

61.83    58.48 

30.5 

16.82 

38.18 

30.6 

30.03 

16.02 

30.6 

8.40 

61.05 

U  43.55 

37.28 

31.5 

61.86  1  58.80 

31.5 

16.88  1  38.51 

31.6 

30.11 

16.30 

31.6 

8.50 

61.29 

8.56       -8.50 

23.37     +23.35 

9.88       -9.83 

7.; 

J4       +7.27 

6.: 

24        -6.16 

U"*  13»  27».793 

15*^     3«  41M75 

15*^   23«  56'.594 

le**    54°»  25".488 

17h 

15°^  54^.896 

S*  17'    21  ".03 

+87^  33'    10".52 

-84*»  11'    30".39 

+82°   10'    32".75 

-80° 

47'      6".56 

39398 

i^— l9i: 

r       1 

7 
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APPARENT  PLACES  OF  STARS,  1917. 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  TJrstt  Mlnoris. 

X  Ootantig. 

A.  TJnaD  Mlnoris. 

TGBnfl 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

0     t 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

^^^    Decli- 
""steS?"  nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 

Mean 
Time. 

R%ki 

Aaon 

sion. 

h  m 

h  m 

•     t 

1 
h  m 

•    / 

h  m 

•    1 

h  n 

Apr.    17  58 

+8636 

Apr. 

18    6 

-87  39 

Apr. 

19    1 

+89  0 

Apr. 

19  28 

-8913 

Apr. 

20  4f 

s 
0.7    54.71 

1 

29.25 

0.7 

s 
38.16 

36.38 

0.8 

s 
50.93 

43.34 

0.8 

s 
26.08 

8.64 

0.8 

s 
32.4{ 

1.7  !  55.05 

29.29 

1.7 

38.79 

36.47 

1.8 

52.13 

43.29 

1.8 

27.96 

8.58 

1.8 

32.6] 

2.7 

55.42 

29.34 

2.7 

39.39 

36.54 

2.8  ;  53.38 

43.27 

2.8 

29.78 

8.52 

2.8 

32.7^ 

3.7 

55.80 

29.42 

3.7 

39.96 

36.60 

3.8    54.67 

43.26 

3.8 

31.54 

8.46 

3.8 

32.8S 

4.7 

56.17 

29.51 

4.7 

40.53 

36.66 

4.8    56.01. 

43.26 

4.8 

33.24 

8.40 

4.8 

33.04 

5.7 

56.55 

29.60 

5.7 

41.09 

36.72 

5.8 

57.36    43.27 

5.8 

34.91 

8.32 

5.8 

3S.2( 

6.7 

56.91 

29.74 

6.7 

41.66 

36.77 

6.8 

58.73    43.31 

6.8 

36.56 

8.24 

6.8 

33.31 

7.7 

57.28 

29.89 

7.7 

42.23 

36.79 

7.7  160.06    43.37 

1 

1 

7.8 

38.23 

8.15 

7.8 

33.54 

8.7 

57.61 

30.06 

8.7 

42.83 

36.81 

8.7 

61.35  '  43.45 

8.8 

39.97 

8.05 

8.8 

33.6$ 

9.7 

57.94 

30.23 

9.7 

43.47 

36.85 

9.7 

62.56  '  43.54 

9.8 

41.79 

7.95 

9.8 

33.8< 

10.7 

58.24 

30.40 

10.7 

44.12 

36.90 

10.7 

63.70    43.63 

10.8 

43.71 

7.85 

10.8 

34.02 

11.7    68.52 

1 

30.55 

11.7 

44.81 

36.98 

11.7 

64.77    43.71 

1 

11.8 

45.72 

7.77 

11.8 

34.li 

12.7 

58.80 

30.71 

12.7 

45.50 

37.06 

12.7 

65.80  i  43.79 

12.8 

47.80 

7.72 

12.8 

34.32 

13.7 

59.08 

30.83 

13.7 

46.18 

37.19 

13.7 

66.82  '  43.85 

13.8 

49.90 

7.71 

13.8 

O^.Tt 

14.7    5<).37 

30.94 

14.7 

46.83 

37.33 

14.7 

67.86  •  43.89 

14.7 

51.94 

7.69 

14.8 

34.5$ 

15.7    59.68 

31.05 

15.7 

47.44 

37.48 

15.7 

68.97    43.92 

15.7 

53.90 

7.69 

15.8 

34.75 

16.7    60.00 

31.18 

16.7 

48.01 

37.63 

16.7 

70.16    43.97 

16.7 

55.75 

7.72 

16.8 

34.8i 

17.7 

60.33 

31.33 

17.7 

48.54 

37.76 

17.7 

71.41    44.03 

17.7 

57.48 

7.74 

17.8 

35.05 

18.7 

60.67 

31.51 

18.7 

49.06 

37.89 

18.7 

72.71    44.11 

18.7 

59.13 

7.74 

18.8 

35.2s 

19.7  ;  61.00 

31.71 

19.7 

49.58 

37.99 

19.7 

74.01  1  44.22 

19.7 

60.76 

7.72 

19.8    35.3[ 

20.7  1  61.32 

31.94 

20.7 

50.12 

38.07 

20.7 

75.27    44.36 

20.7 

62.43 

7.68 

20.8 

35.5< 

21.7    61.61 

32.19 

21.7    50.69 

38.15 

21.7 

76.46 

44.53 

21.7 

64.16 

7.63 

21.8 

35.74 

22.7 

61.88 

32.43 

22.7  '51.28 

38.24 

22.7 

77.59    44.71 

22.7  '  65.97 

7.59 

22.8  !  35.95 

23.7 

62.12 

32.66 

23.7    51.90 

38.35 

23.7 

78.63    44.89 

23.7    67.87 

1 

7.57 

23.8    36.0i 

24.7 

62.37 

32.89 

24.7 

52.53 

38.47 

24.7 

79.61  i  45.03 

24.7  1  69.83 

7.56 

24.8 

36.22 

25.7 

62.60 

33.11 

25.7    53.15 

38.61 

25.7 

80.58    45.17 

25.7    71.81 

7.57 

25.8 

36.3J 

26.7 

62.83 

33.31 

26.7    53.77 

38.78 

26.7 

81 .55  145.31 

26.7 

73.79 

7.61 

26.8 

36.54 

27.7 

63.08 

33.19 

27.7  !  54.34 

i 

38.96 

27.7 

82.52    45.42 

27.7 

75.72 

7.67 

27.8 

36.6{ 

28.6 

63.33 

33.69 

1 
28.7    54.90 

39.15 

28.7 

83.54    45.53 

28.7 

77.58 

7.73 

28.8 

36.8i 

29.6 

63.60 

33.88 

29.7    55.41 

39.34 

29.7 

84.61  1  45.66 

29.7 

79.37 

7.80 

29.8 

36.9( 

30.6 

63.88 

34.10 

30.6    55.90 

39.54 

30.7 

85.71    45.79 

30.7 

81.07 

7.87 

30.8 

37-K 

31.6 

64.15 

;i4.32 

31.6 
24..- 

56.37 

39.73 

31.7 

86.83  !  45.93 

31.7 

82.71 

7.94 

31.8 

37.3] 

16.90       +16.87 

JO      -24.48 

58.01      +58.00 

73.35      -7 

3.34 

7.39 

17h    59m     i,,307 

18*^      6"»  11".893| 

19»^     2""  39\624 

19h    27«  4 

2».218 

20»»   48« 

'f-86'' 

30'    5 

l".17^ 

-87'' 

Sd'    5 

1".82  1 

+89^ 

1' 

2".n 

V-^^'^ 

Vi*    ' 

1%".^1 

V-v^lJ* 

YJ.' 

APPARENT  PLACES  OF  STARS,  1917 


259 


CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


mtis. 
5.4 


1. 


Decli- 
nation. 


Wash. 
Mean 
Time. 


xn 

as 

32 

48 
64 
79 

94 
08 

.35 


-83  5  Apr 


46.51 
46-26 
46.01 
45.77 

45.53 
45.27 
45.02 
44.76 


t;ootuitu. 

Mag.  5.7 


.49  44.49 

.65  44.20 

.82  43.91 

.99  43.62 

.18  '  43.34 
.39  '  43.09 
.59  42.85 
.79  :  42.65 

.98  i  42.46 
:.16  42.28 
:.30  ,  42.08 
:.47  i  41.88 


J.63 
5.79 
1.95 


41.67 
41.44 
41.20 


J.13  I  40.96 


3.33 
3.53 
3.74 
3.95 

14.15 
!4.36 
54.55 
!4.74 


40.72 
40.52 
40.32 
40.14 

39.98 
39.83 
39.70 
39.60 


0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
]7.9 
18.9 
19.9 


Ascen- 
sion. 


-8.26 
»"   19«.542 


h  m 
22  16 
s 
2.96 
3.23 
3.49 
3.73 


Decli- 
nfttion. 


-8622 


// 


66.95 
66.66 
66.36 
66.07 


3.96  65.79 
4.18  65.53 
4.39  ;  65.26 
4.59  I  64.95 


4.81 
5.03 
5.30 
5.57 

5.88 
6.21 
6.54 
6.88 

7.20 
7.49 
7.75 
8.00 


20.8 

8.24 

21.8 

8.50 

22.8 

8.78 

23.8 

9.07 

24.8 

9.39 

25.8 

9.73 

26.8 

10.09 

27.8 

10.44 

28.8 

10.79 

29.8 

11.14 

30.8 

11.48 

31.8 

11.79 

64.64 
64.32 
63.98 
63.65 

63.33 
63.03 
62.75 
62.50 

62.26 
62.03 
61.79 
61.56 

61.29 
61.02 
60.75 
60.47 

60.18 
59.93 
59.70 
59.46 

59.25 
59.06 
58.87 
58.69 


/3  Octentig. 
Mag.  4.3 


Wash. 
Kean 
Time. 


L 


15.86      -15.82 
22^  16'^    8'.656 


Apr. 

0.9 
1.9 

3.9 

4.9 
59 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.8 
26.8 
27.8 

28.8 
29.8 
30.8 
31.8 


Right 
Ascen- 
sion. 


Decli- 
nation. 


-8148 
It 

43.65 
43.33 


h  m 
22  37 

8 

36.56 
36.66 
36.76    43.00 
36.87    42.70 

36.96  ,  42.40 
37.05  '  42.10 
37.13  41.80 
37.21    41.48 


37.28 
37.38 
37.47 
37.60 

37.73 
37.87 
38.02 
38.15 

38.28 
38.39 
38.50 
38.60 

38.71 
38.81 
38.93 
39.06 

39.19 
39.33 
39.48 
39.64 

39.79 
39.94 
40.09 
40.22 


41.15 
40.81 
40.45 
40.09 

39.73 
39.40 
39.09 

38.81 

38.55 
38.29 
38.02 
37.75 

37.48 
37.18 
36.87 
36.55 

36.24 
35.95 
35.67 
35.42 

35.18 
34.95 
34.74 
34.54 


89  H.  Cephei. 
Mag.  5.6 


6'     6''.99  '-86**  23'  27'\1Z 


L 


7.02        -6.95 
81"*  49'      2".34 


Apr. 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 


Bight 

A.scen- 

sion. 


h  m 
23  27 

s 
18.87 
18.97 
19.10 
19.24 

19.41 
19.60 
19.82 
20.a5 


Decli- 
nation. 


I      •     / 


+8650 

>/ 

62.81 
62.52 
62.21 
61.90 

61 .59 
61.27 
60.98 
60.69 


20.30  60.43 
20.57  ,  60.19 

20.82  59.96 
21.06    59.74 

21.28  59.54 
21.47  I  59.32 
21.66    59.10 

21.83  '  58.85 

22.04  58.58 
22.27  I  58.32 
22.54  ,  58.07 

22.84  I  57.82 


20.9    23.16 
21.9    23.50 

23.9    24.16 


57.58 
57.38 
57.19 
57.02 


24.9  24.47  ,  56.85 
25.9  '.  24.75  ,  56.68 
26.9  I  25.03  ;  56.52 
27.9  \  25.29  :  56.34 

28.9 '25.56  156.16 
29.9  j  25.83  55.96 
30.9  i  26.12  ;  55.75 
31.9    26.42  !  55.55 


y^  Octtntis. 
Mae.  5.1 


Wash. 
Mean 
Time. 


Apr. 

0.9 
1.9 
2.9 
3.9 

4.9 
5.9 
6.9  1 
7.9 


Right 
Ascen- 
sion. 


h  m 
23  47 

s 
10.79 
10.85 
10.91 
10.97 

11.02 
11.06 
11.09 
11.12 


Decli- 
nation. 


-8228 
// 

33.14 
32.77 
3241 
32.05 

31.72 

31.39 

I  31.05 

30.69 


8.9  '  11.17  30.33 

9.9  !  11.21  I  29.93 

10.91  11.27  '  29.53 

11.9  !  11.33  ■  29.14 


12.9  '  11.42 
13.9  I  11.51 
14.9  I  11.61 
15.9    11.71 

16.9  i  11.81 
17.9  11.90 
18.9  11.97 
19.9  ]  12.03 

20.9  ;  12.09 
21.9  I  12.15 

I 

24.9  I  12.41 
25.9  .  12.52 
26.9  I  12.65 
27.9  I  12.77 


28.9 

30.9 
31.9 


12.89 
13.01 
13.12 
13.23 


28.73 
28.34 
27.96 
27.59 

27.27 
26.95 
26.63 
26.32 

25.99 
25.65 
25.28 
24.91 

24.53 

24.17 
23.83 
23.50 

23.16 
22.87 
22.57 
22.28 


18.20      +18.17 
23*^   27"^  44 
+86*>   50'    5a".?>^ 


7.64        -7.57 

z?^  \i^  \^*  .^a.^ 


APPARENT  PLACES  OF  STARS,  1917. 
CIRCUMPOLAB  STABS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


APPARENT  PLACES  OF  STARS,  1917, 


261 


CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


oisce.             C  MensA. 

61  H.  Cephel. 

26  H.  Camelop. 

7  a.  Octantis. 

^>.2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

w 

1 

1 

I>ecli- 
lation. 

Wash. 
Mean 
TinM. 

Rfght 
Ascen- 
sion. 

DeclS- 
natioD. 

Wash. 
Mean 
Time. 

Afloen- 
skm. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 

Ancen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Tfane. 

Right 
Ascen- 
sion. 

Decli- 
natbn. 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

•     / 

h  m 

o         / 

>   -8449 

f  9 

3kfay 

646 

-8043 

May!    7    2 

1 

+8711 

May 

7  13 

+8234  May 

7  15 

-8654 

§  m 

S    57.46 

1.2 

s 
50.93    55.74 

I      s 
1.2  i  11.29 

10.61 

1.2 

s 

46.66 

45.14 

1.2 

8 
56.36 

26.66 

7  '  57.24 

2.2 

50.81 1  55.58 

2.2 

10.89 

10.46 

2.2 

46.51 

45.01 

2.2 

55.97 

26.56 

8    57.04 

3.2 

50.68    55.44 

3.2 

10.48 

10.28 

3.2 

46.35 

44.86 

3.2 

55.58 

26.48 

9  1  56.84 

4.2 

50.56    55.32 

4.2 

10.09 

10.08 

4.2 

46.20    44.70 

4.2 

55.19 

26.40 

1 
0    56.65 

5.2 

50.44    55.22 

5.2  1    9.71 

9.86 

5.2 

46.05 

44.51 

5.2 

54.81 

26.34 

0    56.48 

6.2 

50.32    55.11 

6.2 

9.37 

9.63 

6.2 

45.91  '  44.31 

6.2 

54.41 

26.28 

0 

56.31 

7.2 

50.20  ;  55.00 

7.2 

9.04 

9.41 

7.2 

45.80  1  44.10 

7.2 

54.00 

26.22 

7 

56.10 

8.2 

50.06  '  54.88 

8.2 

8.76 

9.19 

8.2 

45.69  \  43.89 

8.2 

53.57 

26.15 

5 

55.87 

9.2 

49.93    54.75 

9.2 

8.51 

8.98 

9.2 

45.59 

43.69 

9.2 

53.12 

26.07 

3 

55.63 

10.1 

49.79  !  54.59 

10.2 

8.28 

8.77 

10.2 

45.50 

43.50 

10.2 

52.66 

25.95 

3 

55.35 

11.1 

49.66    54.39 

11.2 

8.04 

8.57 

11.2 

45.42    43.33  1 

11.2 

52.20 

25.82 

3 

55.06 

12.1 

49.53    54.16 

12.2 

7.79 

8.40 

12.2 

45.33 

43.18 

12.2 

51.76 

25.66 

1 

54.77 

13.1 

49.41 ;  53.93 

13.2 

7.52 

8.23 

13.2 

45.23 

43.03 

13.2 

51.34 

25.48 

t8 

54.48 

14.1 

49.29    53.71 

14.1 

7.22 

8.04 

14.2 

45.12 

42.86 

14.2 

50.96 

25.30 

3 

54.20 

15.1 

49.18  1  53.50 

15.1 

6.90 

7.84 

15.2 

45.00    42.69 

1 

15.2 

50.59 

25.14 

18 

53.95 

16.1 

49.08    53.30 

16.1 

6.58 

7.62 

16.2 

44.87  '  42.49 

16.2 

50.25 

25.00 

tt  1  53.73 

17.1 

48.97  ;  53.12 

17.1  1    6.24 

7.38 

17.1 

44.73    42.26 

17.2 

49.92 

24.87 

t9 

53.49 

18.1 

48.87  '  52.97 

18.1  1    5.94 

7.11 

18.1 

44.62 

42.01 

18.1 

49.58 

24.75 

i2 

53.27 

19.1 

48.77  ;  52.81 

19.1 

5.67 

6.82 

19.1 

44.51 

41.74 

19.1 

49.22 

24.63 

U5    53.05 

20.1 

48.66    52.64 

20.1 

5.43 

6.52 

20.1 

44.41 

41.47 

20.1 

48.85 

24.51 

L8 

1 
52.81 

21.1 

48.55  j  52.46 

1 
21.1      5.22 

6.23 

21.1 

1 
44.34    41.21 

21.1 

48.47 

24.38 

X) 

52.55 

22.1 

48.44  \  52.26 

22.1      5.03 

1 

5.96 

22.1 

44.27    40.96 

22.1 

48.07 

24.25 

^ 

52.26 

23.1 

48.33  1  52.04 

23.1 

4.85 

5.70 

23.1 

44.20    40.72 

23.1 

47.68 

24.07 

^ 

51.95 

24.1 

48.22 

51.80 

24.1 

4.69 

5.45 

1 

24.1 

44.14  1  40.50 

1 

24.1 

47.29 

23.87 

>( 

51.63 

25.1 

48.11 

51.55 

25.1;    4.50 

1 
5.21 

25.1 

1 
44.07  j  40.29 

25.1 

46.91 

23.67 

10 

51.32 

26.1 

48.01 

51.28 

26.1      4.30 

4.97 

26.1 

43.99 

40.07 

26.1 

46.56 

23.45 

28 

50.99 

27.1 

47.91 

51.01 

27.1      4.09 

4.75 

27.1 

43.91 

39.86 

27.1 

46.22 

23.22 

17 

50.68 

28.1 

47.82 

50.73 

1 

28.1      3.87 

4.51 

28.1 

43.82  '  39.63 

1 

28.1 

45.89 

22.99 

07 

50.36 

1 
29.1  !  47.73    50.46 

1 
29.1      3.64 

4.27 

29.1 

43.73    39.41 

29.1 

45.60 

22.76 

98 

50.06 

30.1  1  47.65 

50.21 

30.1      3.41 

'    4.01 

1 

30.1 

43.64  ;39.J6 

30.1 

45.32 

22.56 

88 

49.78 

31.1  :  47.57 

49.99 

31.1'    3.17 

'    3.73 

1 

31.1 

43.55  '  38.89 
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45.04 

22.36 

78 
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»    W.756 

^  46»  58-.546 
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APPARENT  PLACES  OF  STARS,  1917, 


CIRCUMPOIAR  STARS. 

FOR  THK  UPPER  TRANSIT  AT  WASHINGTON, 


6  Octantls. 
Mag.  4.1 


I  I 

Wash.    Right  |  j.    ,, 


I    h  m  '      • 
May   14  13!-8317 

s 
1.5    43.55  '  37.28 
2.5    43.55    37.(>0 
3.5  1  43.56    37.91 
4.5    43.56    38.21 

I 

5.5  ,  43.59  ;  38.53 
6.5  43.62  i  38.85 
7.5  ,  43.64  j  39.18 
8.5  i  43.67  I  39.54 


Oroombxldf  e  8288, 

Mag.  7.2 


Wa.sh.  Right 
Mean  .  Asoen- 
Time.    sion. 


9.5  43.70 
10.5  1  43.71 
11.5 '43.70 
12.5    43.67 

13.5  43.63 
14.4  ,  43.59 
15.4  i  43.55 
16.4  =  43.51 


39.92 
40.29 
40.67 
41.04 

41.40 
41.73 
42.05 
42.33 


17.4 
18.4 
19.4 
20.4 

21.4 
22.4 
23.4 
24.4 


43.48 
43.47 
43.46 
43.46 

43.45 
43.43 
43.40 
43.35 


:  42.01 
j  42.90 
I  43.20 
I  43.52 

i  43.85 
144.20 
'  44.54 
;  44.89 


25.4  I  43.30  45.23 
26.4  I  43.23  ;  45.56 
27.4  j  43.15  ;  45.86 
28.4    43.07  ■  46.14 

29.4  ,42.1)9  i  46.41 
30.4  i  42.91  I  46.67 
31.4  j  42.85  i  46.91 
32.4  I  42.80  j  47.16 

S.bii         -S.51 
14»'    J3"'    27*. 793 
-83^    )T'    2}"M 


May 


h 
15 


m 
3 


1.5  61.86 
2.5  61.88 
3.5  '  61.89 
4.5  ,  61.85 


5.5  1  61.77 
6.5  '  61.67 
7.5  I  61.55 
8.5    61.41 


9.5  ;  61.28 
10.5  I  61.17 
11.5  61.07 
12.5    60.99 

13.5  60.93 
14.5  '  60.86 
15.5  60.77 
16.5    60.65 

17.5  60.49 

18.5  60.31 

19.5  60.08 

20.5  59.83 

21.5  59.58 
22.5  59.34 
23.5  59.11 
24.5  ;  58.90 

25.5  58.71 
26.4  58.52 
27.4  \  58.35 
2S.4    58.15 

29.4  57.93 
30.4  ,  57.71 
31.4  57.44 
32.4    57.14 


Decli- 
nation. 


+87  32  Ma\ 


// 


58.80 
59.14 
59.48 
59.83 

60.19 

60.54 

,60.87 

I  61.17 

I 

I 

61.46 

61.73 

61.99 

I  62.27 

j  62.54 

162.85 

63.17 

6:^.50 

'  63.83 

i  64.18 

64.50 

i  64.81 

I  65.10 
I  65.38 
,  65.()4 

I  65.88 

I 

!  66.14 

I  66.41 

66.67 

66.94 

67.22 
'.  67.51 
1  67.82 
'  68.13 


pOotentU. 
Mag.  5.7 


Wash. 
Mean 
Time. 


23.40       -23.3S 
1.5-      3'"  41M75 
+*•/"='  :i:i'    ]0".52 


1.5 
2.5 
3.5 
4.5 

5.5 
6.5 
7.5 

8.5 

9.5 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 
16.5 

l/.O 

18.5 
19.5 
20.5 

21.5 
22.5 
23.5 
24.5 

25.5 
26.5 
27.5 
28.5 


h  m 
15  24 

s 
16.88 

16.95 
17.02 
17.10 

17.18 
17.28 
17.38 
17.49 

17.59 
17.68 
17.74 
17.79 

17.83 
17.84 
17.86 
17.89 

17.92 

17.96 

I  18.01 

18.07 

I  18.13 
;  18.19 
;  18.23 
i  18.24 

i  18.25 
18.24 
18.21 
18.18 


-8411 


n 


!  38.51 
I  38.82 
'  39.11 

39.41 

I 

f 

.  39.70 

'  39.99 

40.31 

40.63 

40.98 
41.35 
41.73 
42.10 

42.46 
42.81 
43.14 
43.43 

43.72 

44.01 

44.31 

I  44.62 

I  44.95 

I  45.30 

45.66 

46.03 


^  UiHB  Minoxii. 
Mag.  4.4 


WO.  All 

Mi«.ft 


[Wash.  Right 
Mean  i  Asoeo- 
Time.    sion. 


46.39 

46.73 

47.08 

i  47.41 


29.5  I  18.15  '  47.71 


I 
30.5  I  18.14 

31.4  j  18.12 

32.4     18.11 


47.99 
48.26 
4S.54 


9.89        -9.84 
15"    23™  56".594 


May 


h    m 
16  54 


1.6    30.11 


2.6 
3.6 
4.6 


30.21 
30.29 
30.34 


Decli- 
nation. 


+82 10  May 


It 


16.30 
16.61 
16.93 
17.26 


5.6  I  30.41  i  17.60 
6.6  '  30.47  j  17.94 
7.6  I  30.52  i  18.28 
18.61 

18.90 
19.19 
19.47 
19.75 


8.6  ;  30.56 

9.6  '  30.60 
10.6  '  30.64 
11.6  ;  30.68 
12.6  ;  30.72 

13.6  .  30.77 
14.6  ;  30.82 
15.6  ,  30.88 
16.6    30.92 

17.6  30.96 

18.5  30.99 

19.5  31.00 

20.5  31.01 


Wash. 
Mean 

Time. 


Rfgiil 


SiOB. 

h  m 
1718 


I 


20.02 
20.30 
20.62 
20.97 

21.32 
21.69 
22.07 
22.42 


21.5    31.01  i  22.76 


22.5  31.02 

23.5  31.02 

24.5  31.03 

25.5  31.04 

26.5  31.06 

27.5  31.07 

28.5  31.08 


23.09 
23.40 
23.70 

24.00 
24.29 
24.59 
24.91 


29.5  31.09  j  25.24 
30.5  31.10  25.58 
31.5!  31.10  25.94 
32.5^31.10    26.31 

7.34        +7.27 
10''    M»  25V488 


1.6  8.50 

2.6  I  8.80 

3.6'  8.70 

4.6  8.80 


5.6 
6.6 
7.6 
8.6 


8.91 
9.03 
9.17 
9.80 


9.6  9.43 

10.6  9.56 

11.6,  9.68 

12.6;  9.78 

13.6  1  9.87 
14.6  I  9.96 
15.6  i  10.03 
16.6  .  10.11 

17.6  i  10.18 
18.6  1  10.27 
19.6  10.36 
20.6    10.47 

21.6  :  10.58 
22.6  !  10.68 
23.5  .  10.78 
24.5  '  10.87 

25.5  >  10.95 
26.5  ;  11.02 
27.5  ,  11.07 
28.5    11.12 

29.5  '  11.17 

30.5  !  11.22 

31.6  !  11.26 
32.5  i  11.32 


6.24 
11^    15« 


-84°    11'     AO" .i^ \ +^*r'    \^'    -i'l'M^X-W*    STv 


APPARENT  PLACES  OF  STARS.  1917. 
CmCKMPOLAS  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  OF  STARS,  1917, 


CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A.  OctantlB. 

If  Octantlf . 

ft 

Octantts. 

89  H.  Cephei. 

X'Oeli 

Mag.  6.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag. 

Wash. 

Right     ri-«ii_ 

Wash.!  Right 

Decli- 
nation. 

Wash. 

Right 

Decli- 
nation. 

Wash. 

Right     T1.-1I 

Wash. 

R%fa 

Mean 
Time. 

ARoen- 
sion. 

nation. 

e       / 

Mean 
Time. 

Ascen- 
sion. 

h  m 

Mean 
Time. 

Ascen- 
sion. 

h  m 

Mean 

Time. 

Ascen- 
sion. 

nation. 

Mean 
Tfane. 

AaoBi 

sioQ. 

b  m 

e       / 

•     / 

h  m 

h  a 

May 

21  38  1-83   5 

May   22  16 

-8622 

May 

22  37 

-8148 

#  * 

May 

23  27 

+86501  May 

23  4: 

1.8 

s 
24.74    39.60 

s 
1.8  '  11.79 

58.69 

1.8 

s 
40.22    34.54 

1 

1.9 

s 
26.42 

55.55 

1.9 

8 

13.2: 

2.8 

24.91    39.46 

2.8  ,  12.11 

58.51 

2.8 

40.35  !  34.35 

2.9 

26.75 

55.35 

2.9 

13.3: 

3.8 

25.08  :  39.33 

3.8    12.40 

58.34 

3.8 

40.48  J  34.13 

3.9 

27.12 

55.15 

3.9 

13.4: 

4.8 

25.25 

39.18 

4.8 

12.69 

58.15 

4.8 

40.59  '  33.91 

4.9 

27.48 

54.98 

4.9 

13.5: 

5.8 

25.42 

39.04 

5.8 

12.98 

57.97 

5.8 

40.71 ;  33.70 

5.9 

27.86 

54.84 

5.9 

13.6: 

6.8 

25.60 

38.88 

6.8 

13.27 

57.74 

6.8 

40.84    33.46 

6.9 

28.27 

54.69 

6.9 

13.7: 

7.8 

25.78 

38.71 

7.8 

13.59 

57.53 

7.8 

40.97  !  33.22 

7.9 

28.66 

54.59 

7.9 

13.& 

8.8 

25.99 

38.55 

8.8 

13.94 

57.31 

8.8 

41.13 

32.98 

8.8 

29.04 

54.49 

8.9 

13.91 

9.8 

26.20 

38.40 

9.8 

14.30 

57.11 

9.8 

41.30 

32.73 

9.8 

29.39 

54.42 

9.9 

14.0 

10.8 

26.43 

38.27 

10.8 

14.69 

56.91 

10.8 

41.47 

32.49 

10.8 

29.72 

u4.34 

10.9 

14.2: 

11.8 

26.65 

38.15 

11.8 

15.11 

56.75 

11.8 

41.65 

32.29 

11.8 

30.04 

54.26 

11.9 

14.8) 

12.8 

26.88 

38.06 

12.8 

15.49 

56.61 

12.8 

41.82 

32.11 

12.8 

30.34 

54.16 

12.9 

14.5 

13.8 

27.09 

38.00 

13.8 

15.88 

56.50 

13.8 

41.99 

31.96 

13.8 

30.65 

54.03 

13.8 

14.6) 

14.8 

27.28 

37.95 

14.8 

16.24 

56.39 

14.8 

42.14 

31.82 

14.8 

30.98 

53.91 

14.8 

14.8: 

15.8 

27.47 

37.90 

15.8 

16.57 

56.28 

15.8 

42.28 

31.68 

15.8 

31.35 

53.77 

15.8 

14.9 

16.8 

27.65 

37.82 

16.8 

16.88 

56.17 

16.8 

42.42 

31.53 

16.8 

31.74 

53.65 

16.8 

15.11 

17.7 

27.82 

37.74 

17.8 

17.18 

56.06 

17.8 

42.55 

31.37 

17.8 

32.16 

53.55 

17.8 

15.21 

18.7 

27.99 

37.65 

18.8 

17.49 

55.93 

18.8 

42.68 

31.20 

18.8 

32.59 

53.47 

18.8 

15.3 

19.7 

28.18 

37.55 

19.8 

17.80 

55.78 

19.8 

42.81 

31.03 

19.8 

33.03 

53.42 

19.8 

15.4 

20.7 

• 

28.36 

37.44 

20:8 

18.13 

55.64 

20.8  1  42.97 

1 

30.85 

20.8 

33.46 

53.39 

20.8 

15.5 

21.7 

28.57 

37.34 

21.8 

18.50 

55.49 

21.8 

43.14 

30.66 

21.8 

33.86 

53.37 

21.8 

15.7 

22.7 

28.79 

37.25 

22.8 

18.87 

55.35 

22.8 

43.31 

30.47 

22.8  i  34.24    53.36 

22.8 

15.8 

23.7 

28.99 

37.19 

23.8    19.26    55.24 

23.8 

43.48 

30.31 

23.8    34.61 

53.35 

23.8 

16.0 

24.7 

29.22 

37.14 

24.8    19.66    55.14 

24.8 

43.66 

30.17 

24.8 

34.96 

53.31 

24.8 

16.1 

25.7  j  29.44 

37.12 

25.8  1  20.05    55.05 

25.8 

43.83 

30.05 

25.8 

35.30 

53.28 

25.8 

16.3 

26.7 

29.64 

37.11 

26.7  1  20.43  :  55.01 

26.8 

44.01 

29.95 

26.8 

35.66 

53.24 

26.8 

16.5 

27.7  :  29.84 

37.12 

27.7  120.81    54.98 

27.8 

44.17 

29.87 

27.8 

36.01 

53.19 

27.8 

16.6 

28.7  1  30.03 

37.14 

28.7    21.17  ,  54.94 

28.8 

44.33 

29.80 

28.8 

36.37 

53.14 

28.8 

16.8 

29.7  j  30.22 

37.15 

29.7    21.51    5-1.91 

29.8 

44.48    29.73 

29.8 

36.76 

53.10 

29.8 

16.9 

30.7  j  30.39 

37.15 

30.7  [  21.83    54.87 

30.8 

44.62    29.66 

30.8 

37.17 

53.06 

30.8 

17.L 

31.7 

30.56 

37.16 

31.7  1  22.15  1  54.82 

31.8 

44.77  1  29.57 

31.8 

37.60  1  53.04 

31.8 

17.2< 

32.7 

30.73 

37.15 

15.85      -15.82 

32.7 
7.( 

44.91 
)2 

29.49 

.S2.8 

38.05    53.04 

32.8 

17.3j 

8.32 

8.26 

6.95 

18.1 

l9      +18.16 

7.63 

21»»    38™   19».542 

22»'    16"»     8\656 

OOh 

37"»  39\016  1 

23''    27»  44M25I 

23»'   47°» 

-SS'' 

6' 

6''.99  i 

-86^ 
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CIRCUMPOLAB  STARS. 
FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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760. 

OlM 

s 

n-cll- 

rt-ish. 
Mean 
Time. 

■«r)20 

Juno 

.5.00 

1.0 

.4.07 

2.0 

AM 

3.0 

.-l.l).> 

4.0 

.3.7li 

5.0 

3.51 

6.0 

;3.27 

7.0 

;3.03 

8.0 

.i.Sl 

•J.O 

.2.58 

10.0 

.2.33 

n.o 

;2.05 

12.0 

.1,70 

13.0 

A.U 

14,0 

iJ.I5 

15,0 

lo.mi 

15.9 

.O.bS 

16.9 

.0.34 

17.9 

.0.09 

18.9 

0.68 

19.9 

O.tiS 

20.y 

9-48 

21.9 

9.25 

22.9 

9-04 

23.9 

8.82 

24.9 

8.i>8 

25.9 

8.35 

20.9 

8.09 

27.9 

7.S2 

28.9 

7.68 

29.9 

7-34 

30.9 

'l'"_ 

31.9 

:iv. 

l-V-ft 
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APPARENT  PLACES  OF  STARS,  1917. 


CIRCUMPOLAK  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


81  a.  Mensae. 
Mag.  6.2 

'Meii» 
Mag.  5. 

Right 
Ascen- 
sion. 

Be. 
6 

61  H.  Cephei. 
Mag.  5.3 

S6H.  CamelDf. 
Mag.  5.1 

TG.Ool 
Mag. 

Waah. 
Mean 
Time. 

iK?n  '  ^'^ 

Wash. 
Mean 
Time. 

Decli- 
nation. 

Wash.    Right 
Mean  Asoen- 
Time.    sion. 

1 

Decli- 
natioo. 

1 

Wash. 
Mean 

Time. 

R%ht 
sioo. 

Deoli- 
nattwii 

WadL 
Mean 
Time. 

R%li 
Am 

1km. 

June 

h   m 

5  45  -84  49 

June 

h  m 

6  46-8043 

June 

1 
h  m 

7    2  +8710 

1              » i 

June 

h  m 
7  13 

•     # 
+8234 

June 

b  1 
71; 

8 

1.0    51.78    49.52 

1.1 

s 
47.50    49.76 

1.1 

8       ! 
2.96    63.42 

1.1 

s 
43.46 

38.61 

1.1 

s 
44.71 

2.0 

51.68    49.27 

2.1 

47.42    49.54 

2.1 

2.77    63.09 

2.1 

43.39 

38.31 

2.1 

44.4i 

3.0 

51.57    49.03 

3.1 

47.34    49.33 

3.1 

2.62 

62.75 

3.1 

43.33 

38.00 

3.1 

44.1! 

4.0 

51.46    48.75 

4.1 

47.26  ,  49.11 

4.1 

2.49 

62.41 

4.1 

43.28 

37.68 

4.1 

43.8 

5.0 

51.33    48.47 

5.1    47.17    48.88 

5.1 

2.40 

62.08 

5.1 

43.24 

37.38 

5.1 

43.5 

6.0 

51.21 

48.15 

6.1    47.08    48.62 

6.1 

2.33 

61.78 

6.1 

43.22 

37.09 

6.1 

43JZ 

7.0 

51.10 

47.83 

7.1    46.99 

48.35 

7.1  j  2.28 

61.49 

7.1 

43.21 

36.82 

7.1 

42.8 

8.0    50.99 

1 

47.48 

8.1  1  46.91 

48.05 

8.1'  2.24 

1 

61.23 

8.1 

43.19 

36.57 

8.1 

42.5 

1 

9.0 

50.90 

47.13 

1 
9.1  !  46.83 

47.73 

9.1  i   2.16 

60.97 

9.1 

43.16 

36.32 

9.1 

42.2 

10.0 

50.84 

46.78 

10. 1  1  46.76 

47.40 

10.1 

2.06 

60.71 

10.1 

43.12 

36.07 

10.1 

41.9 

11.0  1  50.79 

46.44 

11.1  i  46.70 

47.07 

11.1 

1.93 

60.43 

11.1 

43.07 

35.81 

11.1 

41.7 

12.0  !  50.74 

1 

46.11 

12.1    46.65 
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APPARENT  PLACES  OF  STARS,  1917. 


CIRCUMPOLAK  STARS. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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nation. 
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sion. 
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1.3 
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36.59 

53.69 

9.3 

29.52 

10.2 

52.81 
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CmCUMPOLAR  STARS. 

FOB  THE  XJPPER  TRANSIT  AT  WASHINGTON. 
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7.74 
7.56 


DecU- 
nation. 


Wash. 
Mean 
Time. 


+8636 


// 


43.35 
43.72 
44.08 
44.44 

44.78 
45.10 
45.39 
45.67 

45.95 
46.24 
46.55 
46.88 

47.24 
47.61 
47.98 
48.35 

48.71 
49.05 
49.37 
49.67 

49.96 
50.26 
50.55 
50.86 

51.17 
51.48 
51.82 
52.16 

52.53 
52.89 
53.24 
53.58 


AfOotantis. 
Mag.  5.2 


16.93      +16.90 
17h    59m     i».307 

'f-86''  36'    5V'.17 


June 

1.6 
2.6 
3.6 
4.6 

5.5 
6.5 
7.5 
8.5 

9.5 
10.5 
11.5 
12.5 

13.5 
14.5 
15.5 
16.5 

17.5 
18.5 
19.5 
20.5 

21.5 
22.5 
23.5 
24.5 

25.5 
26.5 
27.5 

28.5 

M«7.0 

30.5 
31.5 
32.5 


^!f^ '  nation. 


sion. 


I 


Wash. 
Mean 
Time. 


h  m 
18    7 
s 

9.48 

9.78 

10.10 

10.46 

10.82 
11.19 
11.52 
11.82 

12.09 
12.30 
12.47 
12.62 

12.77 
12.94 
13.14 
13.36 

13.59 
13.83 
14.06 
14.25 

14.42 
14.56 
14.66 
14.72 

14.77 
14.81 
14.84 
14.86 

14.90 
14.97 
15.07 
15.18 


e       / 

-87  39|June 


It 
46.59 
46.82 
47.05 
47.27 

47.53 

47.81 
48.12 

I  48.45 

I 

48.77 
49.10 
49.41 
49.69 

49.95 
50.19 
50.44 
50.68 

50.95 
51 .22 
51.53 
51.85 

52.18 
52.51 
52.84 
53.16 

53.47 
53.77 
54.a5 
54.33 

54.59 
54.85 
55.11 
55.38 


A.  TJn»  mnorls. 
Mag.  6.6 


24.53      -24.51 
18''     6™  11-.893 
-8?^  Z^'    51  ".82 


1.6 
2.6 
3.6 
4.6 

5.6 
6.6  j 
7.6. 

8.6  I 


9.6' 
10.6  1 
11.6  ! 
12.6' 


h  m 
19    2 

s 
51.42 
51.96 
52.42 
52.78 

53.07 
53.30 
53.51 
53.73 

54.03 
54.39 
54.79 
55.22 


I 


+89  0  June 


// 


53.43 
!  53.76 
I  54.11 
!  54.45 

54.77 
55.07 
55.36 
55.63 

55.90 
56.17 
56.46 
56.77 


<rociuitts. 

Mag.  5.5 


Wash. 
Mean 

Time. 


13.6  '  55.63 
14.6  •  55.99 
15.6  I  56.26 


I  57.10 

'  57.46 

I  57.82 

16.6  !  56.44  !  58.20 


17.6  I  50.54 
18.6  i  56.56 
19.5  I  56.56 
20.5  !  56.56 


58.56 

i  58.90 

59.23 

59.55 


21.5  I  56.56  ;  59.83 
22.5  156.59,60.13 


23.5 
24.5 


56.67 
56.75 


;  60.42 
i  60.73 


25.5  156.87  ;  61.04 


26.5 
27.5 

28.5 


56.98  I  61.35 
57.09  '  61.70 
57.15    62.05 


29.5  I  57.13  !  62.41 
30.5 '57.05  62.78 
31.5  56.88  63.17 
32.5    56.60  !  63.53 


58.23      +58.23 
19'^     2™  39\624 
+89^ 


1.6 
2.6 
3.6 
4.6 

5.6 
6.6 
7.6 
8.6 

9.6 
10.6 
11.6 
12.6 


R%ht 

Asom- 

sion. 


Deell- 
Datkm. 


■i- 


h  m 
19  30 

s 
11.00 
12.23 
13.52 
14.91 

16.37 
17.86 
19.32 
20.72 

22.01 
23.15 
24.16 
25.08 


-8913 


// 


13.6 

25.96 

14.6 

26.87 

15.6 

27.82 

16.6 

28.86 

17.6 

29.97 

18.6 

31.10 

19.6 

32.24 

20.6 

33.34 

21.6 

34.39 

22.6 

35.32 

23.6 

36.17 

24.6 

36.93 

25.6 

37.60 

26.5 

38.20 

27.5 

38.76 

28.5 

39.31 

29.5 

39.90 

30.5 

40.54 

31.5 

41.26 

32.5 

42.04 

11.65 
11.80 
11.96 
12.12 

12.28 
12.46 
12.69 
12.93 

13.17 
13.45 
13.70 
13.94 

14.14 
14.35 
14.54 
14.74 

14.94 
15.16 
15.41 
15.68 

15.95 
16.23 
16.51 
16.81 

17.11 
17.38 
17.63 
17.88 

18.13 
18.37 
18.60 
18.85 


73.52      -73.52 
19»'   27™  42».218 


78 


Mag.l 


Wuta. 
Mean 

Time. 


June 

1.7 
2.7 
3.7 
4,7 

5.7 
6.7 
7.7 
8.7 

9.7 
10.6 
11.6 
12.6 

13.6 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


R|tU 


h  n 
2048 

s 
41.9S 
42.14 
4228 
|2.40 

42.51 
42.69 
42.75 
42.8S 

42.9! 
43.ff 
43.1( 
43.21 

43.4< 
43.5: 
43.6' 
43.71 

43.8i 
43.9i 
44.0 
44.1: 

44.1! 
44.2 
44.3i 
44.4 

44.5: 
44.6 
44.6! 
44.7! 

44.8 
44.9J 
45.01 
45.01 


7.39 
20»»   48' 
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CmCUMPOLAR  STARS. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

cteBtis. 

vOctatttti. 

>3  0ctatttti. 

88  H.  Gephei. 

y^  Octantts. 

kg.  5.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

Ucht 

Deell- 
natimi. 

Wash. 
Moan 

Ttme. 

R%ht 

Aacan- 

slon. 

Dadl- 
naUon. 

Wash. 
Ifaan 
Tima. 

Bight 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Tima. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash.-!  Right 
Mean  ,  Ascen- 

Time.    slon. 

1 

Decli- 
nation. 

1 
h  m 

•     t 

h  m 

•     / 

1 

j    h  m 

•    f 

h  m 

•    / 

h  m 

e       / 

a  38 

-83   5 

f0 

June 

22  16 

-8622 

June  22  37 

-8148 

June 

23  27  +8650 

June,  23  47 

-82  28 

)0.73 

37.15 

1.7 

22.45 

54.78 

s 
1.7    44.91 

1 

r  w 

29.49 

1.8 

s 

38.05 

53.04 

s 
1.8  1  17.39 

14.06 

)0.90 

37.12 

2.7 

22.77    54.72 

2.7  .  45.05 

29.39 

2.8 

38.49 

53.06 

2.8  ;  17.53 

14.50 

11.08 

37.09 

3.7 

23.09    54.64 

3.7  1  45.20 

29.28 

3.8 

38.94 

53.10 

3.8  i  17.07 

14.30 

51^7 

37.06 

4.7 

23.45    54.57 

1 

4.7    45.36 

29.16 

4.8 

39.37 

53.16 

4.8  i  17.82     14.10 

1 

n.49 

37.04 

5.7 

23.81 '  54.50 

1 

5.7  ,  45.53 

29.05 

5.8 

39.75    53.24 

5.8 

17.99  1   13.89 

31.70 

37.03 

6.7 

24.22  ,  54.43 

6.7  ;  45.71 

28.95 

6.8 

40.14 

53.31 

0.8 

18.10 

13.70 

31.92 

37.05 

7.7 

24.62  ,  54.40 

7.7  !  45.89 

28.89 

7.8 

40.51 

53.38 

7.8 

18.34 

13.52 

32.13 

37.09 

8.7 

25.03    54.40 

8.7    46.08 

28.83 

8.8 

40.84 

53.44 

8.8 

18.53 

13.36 

32.35 

37.17 

9.7 

25.42    54.40 

9.7 '46.26    28.80 

9.8 

41.19:53.49 

9.8 

18.73 

13.22 

32.54 

37.25 

10.7 

25.80   54.45 

10.7    46.44    28.79 

10.8 

41.54  1  53.53 

10.8 

18.90 

13.11 

32.71 

37.34 

11.7 

26.14  \  54.49 

11.7    46.59    28.79 

1 

11.8 

41.91  '53.56 

11.8 

19.07 

13.03 

32.87 

37.42 

12.7 

26.46 

54.52 

12.7  1  46.72  1  28.79 

12.8 

42.31    53.59 

12.8 

19.22 

12.95 

33.04 

37.48 

13.7 

26.76 

54.55 

1 
13.7  1  46.87 

28.79 

13.7 

i 
42.74  !  53.64 

13.8  1  19.30 

12.87 

33.18 

37.54 

14.7 

27.04 

54.58 

14.7  1  47.00  1  28.78 

14.7 

43.19.53.71 

14.8 

19.50 

12.78 

33.34 

37.59 

15.7 

27.35 

54.59 

15.7  :  47.14  ;  28.74 

15.7 

43.64    53.81 

15.8 

19.04 

12.66 

33.51 

37.62 

16.7 

27.65 

54.60 

16.7    47.29 

1 

28.70 

16.7 

44.07    53.93 

1 

10.8 

19.79 

12.54 

33.68 

37.66 

17.7 

27.98 

54.60 

1 
17.7  1  47.46 

28.67 

17.7 

1 
44.49  1  54.06 

17.8 

19.95 

12.42 

33.87 

37.71 

18.7 

28.35 

54.59 

18.7    47.62  i  28.63 

18.7 

44.88    54.21 

18.8    20.13 

12.29 

34.07 

37.79 

19.7 

28.72 

54.62 

19.7  .  47.79  1  28.62 

19.7 

45.20  ;  54.35 

19.7    20.31 

1 

12.18 

34.26    37.88 

20.7 

29.09 

54.66 

20.7 

47.97  ,  28.02 

20.7 

45.61  \  54.49 

20.7 

20.48 

12.08 

34.46 

37.98 

21.7 

29.46 

54.73 

21.7 

1 

48.15    28.64 

21.7 

45.95  1  54.61 

21.7 

20.07 

12.01 

34.64 

38.10 

22.7 

29.83 

54.81 

22.7 

48.31  1  28.67 

22.7 

40.28  1  54.74 

22.7 

20.80 

11.90 

^.82 

38.25 

23.7 

30.17 

54.91 

23.7 

48.48  i  28.73 

23.7 

40.62    54.84 

1 

23.7 

21.04 

11.91 

34.98 

38.40 

24.7 

30.50 

55.03 

24.7 

48.63   28.81 

24.7 

40.98    54.94 

1 

24.7 

21.21 

11.88 

35.13 

38.55 

25.7 

30.82 

55.15 

25.7 

1 
48.77  '  28.88 

25.7 

47.34    55.07 

25.7 

21.38 

11.80 

35.27 

38.70 

26.7 

31.11 

55.28 

26.7 

48.91  1  28.96 

26.7 

47.72  1  55.18 

20.7 

21.54 

11.85 

35.42 

38.85 

27.7 

31.39 

55.37 

27.7 

49.04  :  29.03 

1 

27.7 

48.12  ,55.30 

27.7    21.08 

11.84 

35.55 

38.99 

28.7 

31.66 

55.48 

28.7 

49.17  1  29.09 

28.7 

48.52    55.44 

28.7  '  21.83 

1 

11.83 

35.68 

39.12 

29.7 

31.93 

55.58 

29.7 

1 

49.30   29.14 

29.7 

1 

48.94    55.01 

29.7  \  21.98 

11.81 

35.82 

39.22 

30.7 

32.21 

55.67 

30.7 

49.43    29.19 

30.7 

49.35    55.79 

30.7  '22.13 

11:78 

35.98 

39.32 

31.7 

32.50 

55.73 

31.7 

49.57  1  29.24 

31.7 

49.70    50.01 

31.7  ;  22.28 

11.73 

36.15 

39.44 

32.6 

32.82 

55.79 

32.7 

49.73    29.27 

32.7 

50.13,50.23 

32.7  1  22.45 

11.07 

2        -8.26 

15.85     -15.81 

7.02       -6.95 

18.19      4-18.16 

7.03        -7.50 

38-   19».542 

22»»  16«    8V656      22^  ZT^  39-.016|    23^  27"^  44M2b\   7.7^   Vi^  V<^VVI\ 

6'      6'^99  i  Se"*  23'  27'\13  1 -SI"*  49'     2 ".34  1 +80°   50'    5S".ft^\    ^'i'*   *i&'    W  .\^ 

SBSffg"' 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


6.2 


C  Meaam. 
Mag.  5.6 


51  H.  Oephei. 
Mag.  6.3 


25  K.  Gamelop. 
Mag.  5.1 


7  a.  Ootmntla. 
Mag.  6.4 


t 

i- 


Dedl- 


ICcan 
Time. 


>j-8449  July 


rt 


)  j  40.27 
»  '  39.96 
$  ,  39.65 

7    39.34 

I 

7  i  39.00 

3  38.63 

4  '  38.27 
9    37.93 


5 
2 
9 
6 


37.59 
37.27 
36.99 
36.74 


2  i  36.49 
8!  36.22 
2  35.95 
35.66 


8 

19 

.7 

J7 
M) 
i2 

^ 

7 
K) 
)1 

L2 

i3 

14 
55 


I 


35.35 
35.04 
34.71 
34.39 

34.06 
33.75 
33.46 
33.19 

32.94 
32.70 
32.48 
32.25 

32.01 
31.76 
31.50 
31.22 


-11.04 
"  14».756 


1.0 
2.0 
3.0 
3.9 

4.9 
5.9 
6.9 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 
sion. 


h  m 
646 

8 

45.87 
45.85 
45.82 
45.79 

45.77 
45.75 
45.74 
45.73 

45.74 
45.75 
45.76 
45.77 

45.78 
45.79 
45.79 
45.80 

45.81 
45.82 
45.83 
45.85 

45.88 
45.91 
45.95 
45.99 

46.03 
46.08 
46.13 
46.17 

46.21 
46.25 
46.28 
46.32 


iiAtiim. 


^ash. 
Mean 
Time. 


-8048 


ff 


41.22 
40.95 
40.64 
40.33 

40.00 
39.65 
39.29 
38.93 

38.59 
38.27 
37.98 
37.69 

37.42 
37.14 
36.86 
36.56 

36.25 
35.92 
35.58 
35.21 

34.86 
34.52 
34.19 
33.88 

33.59 
33.30 
33.04 
32.78 

32.51 
32.23 
31.94 
31.63 


6.20       -6.12 
tf»  46»  58».54« 


July 

1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
7.9 

8.9 

9.9 

10.9 

11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 
Ascen- 
sion. 


h  m 
7  2 
t 
1.39 
1.50 
1.63 
1.78 

1.94 
2.09 
2.21 
2.31 

2.38 
2.44 
2.52 
2.61 

2.73 
2.90 
3.09 
3.32 

3.54 
3.77 
3.99 
4.19 

4.38 
4.56 
4.73 
4.90 

5.07 
6.25 
5.47 
6.71 

5.98 
6.29 
6.63 
6.99 


Decli- 
nation. 


^ash. 
Mean 
Tfane. 


+87  10  July 


ft 


63.96 
63.69 
63.24 
52.92 

62.62 
52.34 
62.06 
51.78 

51.48 
51.17 
60.82 
60.46 

60.10 
49.73 
49.37 
49.03 

48.72 
48.43 
48.14 
47.87 

47.69 
47.31 
47.01 
46.71 

46.39 
46.06 
45.74 
45.40 

45.06 
44.74 
44.43 
44.14 


20.33      +20.30 


1.0 
2.0 
3.0 
4.0 

5.0 
6.0 
7.0 
8.0 

9.0 
10.0 
10.9 
11.9 

12.9 
13.9 
14.9 
15.9 

16.9 
17.9 
18.9 
19.9 

20.9 
21.9 
22.9 
23.9 

24.9 
25.9 
26.9 
27.9 

28.9 
29.9 
30.9 
31.9 


Right 
Ascen- 
sion. 


h  m 
7  13 

8 

42.82 
42.86 
42.91 
42.97 

43.03 
43.08 
43.13 
43.17 

43.18 
43.20 
43.23 
43.26 

43.30 
43.36 
43.44 
43.52 

43.61 
43.70 
43.78 
43.85 

43.91 
43.98 
44.04 
44.10 

44.16 
44.23 
44.31 
44.39 

44.50 
44.62 
44.76 

44.88 


Decli- 
nation. 


Wash. 
Mean 
Time. 


Right 
Ascen- 
sion. 


+8234 


// 


29.60 
29.25 
28.92 
28.62 

28.32 
28.03 
27.76 
27.49 

27.22 
26.92 
26.67 
26.21 

25.86 
25.51 
25.16 
24.82 

24.51 
24.22 
23.94 
23.66 

23.38 
23.11 
22.83 
22.54 

22.23 
21.90 
21.57 
21.23 

20.90 
20.58 
20.28 
19.99 


h  m 
715 


July 


8 

1.0  38.06 

2.0  37.92 

3.0  37.76 

4.0  37.59 

I 
5.0  I  37.43 

6.0  !  37.29 


14».756        tf»  46»  58-.54«,       7^     ^"    4'.048        7^   W^  42».*2^\ 
46^^,89  I -W  43'  38'\13  1+87''  10'    54".74|+82^  34'    aO"A.i\- 


7.74 

+82^ 


+7.67 


Dedi- 
natkm. 


7.0  1 

37.18 

8.0 

37.10 

9.0 

37.05 

10.0 

37.02 

10.9 

37.01 

11.9 

36.99 

12.9 

36.96 

13.9 

36.93 

14.9 

36.87 

15.9 

36.80 

16.9 

36.74 

17.9 

36.69 

18.9 

36.65 

19.9 

36.65 

20.9 

36.65 

21.9 

36.69 

22.9 

36.74 

23.9 

36.81 

24.9 

36.89 

25.9 

36.97 

2(5.9 

37.05 
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CmCUMPOLAR  STARS. 

FOR  THE  TJPPKR  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CIRCUMPOLAR  STAES. 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


MenMB. 

CMenuo. 

51  H.  Cephel. 

85  H.  Camelop. 

7  G.  Octantia. 

S.6.2 

Mag.  5.6 
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CIRCUMPOLAE  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 


etentU. 

Bradley  1878. 
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2.04 

24.92 

26.79 

40.19 

23.0 

51.43 

58.90 

23.1 

59.24 

50.94 

23.1 

11.54 

38.89 

23.1 

1.96 

24.74 

26.80 

39.91 

24.0 

51.24 

58.51 

24.1 

59.18 

50.68 

24.1 

11.40 

38.59 

24.1 

1.88 

24.58 

26.79 

39.60 

25.0 

51.07 

58.15 

25.0  1  59.10 

50.41 

25.1 

11.27 

38.32 

25.1 

1.79 

24.40 

26.78 

39.28 

26.0 

50.91 

57.79 

26.0  ,  59.04 

50.10 

26.1 

11.15 

38.06 

26.1 

1.69 

24.18 

26.79 

38.96 

27.0 

50.75 

57.46 

27.0 ;  58.98 

49.78 

27.1 

11.03 

37.81 

27.1 

1.59 

23.93 

26.82 

38.61 

28.0 

50.56 

57.14 

28.0 

58.93 

49.43 

28.1 

10.90 

37.57 

28.1 

1.49 

23.66 

26.85 

38.26 

29.0 

50.34 

56.83 

29.0 

58.91 

49.07 

29.1 

10.78 

37.35 

29.1 

1.41 

23.39 

26.90 

37.92 

30.0 

50.09 

56.51 

30.0   58.90 

48.71 

30.1 

10.65 

37.15 

30.1 

1.33 

23.10 

26.98 

37.60 

31.0 

49.85 

56.17 

31.0.  58.91 

48.38 

31.1 

10.51 

36.92 

31.1 

1.28 

22.80 

,27.06 

37.31 

32.0 

49.61 

55.81 

32.0  !  58.95 

1 

48.07 

32.1 

10.38 

36.67 

32.1  '   1.24 

1 

22.51 

>7        -8.51 

23.40     +23.37 

9.89       -9.84 

7.35       + 

•7.28 

6.25       -6.17 

13-  27-.793 

15»»     3«  41M75 

\h^   23»  56'. 594 

16»»   54»  25- .488 
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APPARENT  PLACES  OF  STABS,  1917. 

CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  "WASHINGTON. 


6  Ursae  Mlnorls. 

X  OctanUs. 

A.  ITrsK  Minoris. 

(TOotantlB. 

TBDnflOill, 

1 

Wash. 

Mag.  4.4 

" 
1 

Mag.  5.2 

^rag.  6.6 

Mag.  5.5 

Mag.  5.7 

Right 

Decli- 
nation. 

o        / 

Wash. 

Right 

HapK. 

Wash. 

RfRht 

Decll- 
natlon. 

Wash. 

Right 

TImJI. 

Wash. 

R%lit 

J 

Mean 
Time. 

Ascen- 
sion. 

Mean 

Time. 

Ascen- 
sion. 

natlon. 

Mean    A!«cen- 
Time.    slon. 

Mean 

Time. 

ASOHD- 

slon. 

nation. 

Mean 
Time. 

ASNB- 

fhA. 

3 

h  m 

h  m 

.  , 

h  m  1      •     ' 

h  m 

O         1 

h  m 

j 

Oct. 

17  58 

+80  37 

Oct 

18    6 

-8740 

a  m 

Oct.    19   0 

+89    1 

am 

Oct 

19  29 

-8913 

Oct 

2048 

**l 

1.2 

8 

36.90 

t9 

8.51 

1.2 

s 
46.63  '  11.22 

1      s 
1.3!  88.46  i  25.23 

1.3 

48.60 

WW 

40.11 

1.3 

40.54 

J 

2.2 

36.49 

8.52 

2.2 

46.11    11.13 

2.3  '  87.06    25.34 

2.3 

46.95 

40.13 

2.3 

40.42 

■ 

3.2 

36.04 

S.52 

3.2 

45.64    11.03 

3.3  "  85.59  .  25.45 

3.3 

45.38 

40.14 

3.3 

40.28 

m 

4.2 

35.58 

8.50 

4.2 

45.20 

10.94 

4.3 

84.04 

25.56 

4.3 

43.91 

40.14 

4.3 

40.14    1^ 

5.2  ,  35.12 

8.47 

5.2 

44.75 

10.84 

5.3 

82.43 

25.63 

5.3 

42.50 

40.14 

5.3 

39.99 

d 

6.2    34.67 

8.42 

6.2 

44.31 

10.76 

6.3 

80.80 

25.69 

6.3 

41.16 

40.18 

6.3 

38.83 

q 

7.2    34.20 

8.32 

7.2 

43.88 

10.69 

7.2 

79.17 

25.73 

7.3 

39.79 

40.23 

7.3 

39.66 

61 

8.2 

33.77 

8.22 

8.2 

43.42 

10.63 

8.2 

77.57 

25.73 

8.3 

38.38 

40.27 

8.3 

38.49  i  1^ 

9.2    33.33 

8.11 

9.2 

42.95 

10.58 

9.2 

76.01 

25.72 

9.3 

36.91 

40.32 

9.3 

39.32  i  a 

10.2    32.92 

8.01 

10.2 

42.44 

10.50 

10.2    74.51 

25.72 

10.3 

35.36 

40.36 

10.3 

39.15 1  a 

11.2    32.53 

7.90 

11.2 

41.92 

10.42 

11.2    73.07 

25.70 

11.3 

33.75 

40.41 

11.3 

39.00    d 

38.84    d 

12.2    32.15 

1 

7.79 

12.2 

41.38 

10.34 

12.2 

71.68 

25.69 

12.3 

32.06 

40.42 

12.3 

13.2  '  31.76 

7.69 

13.2    40.83 

10.24 

1 
13.2    70.31 

25.70 

13.3 

30.33 

40.43 

13.3 

38.681  fit. 

■ 

14.2  ;  31.39 

7.60 

14.2    40.30 

10.10 

14.2    68.95 

25.71 

14.2 

28.56 

40.41 

14.3 

38.53!  tf 

15.2  '  31.01 

7.53 

15.2  j  39.77 

9.95 

15.2  1  67.59 

25.71 

15.2 

26.81 

40.38 

15.3 

38.39 

6t 

16.2  .  30.62 

7.45 

16.2 

39.26 

9.78 

16.2 

66.20 

25.74 

16.2 

25.08 

40.35 

16.3 

38.24 

61 

1 
17.2    30.21 

7.38 

17.2    38.79 

9.60 

17.2  I  64.78 

25.77 

17.2 

23.41 

40.27 

17.3 

38.10 '  61 

18.2    29.80 

7.30 

18.2    38.35 

9.41 

18.2    63.29 

25.80 

18.2 

21.83 

40.19 

18.3 

37.94 

6& 

19.2    29.37 

7.20 

19.2  '  37.94 

9.23 

19.2    61.73 

25.81 

19.2 

20.35 

40.09 

19.3 

37.77 

61 

20.2    28.94 

1 

7.07 

20.2  '  37.56 

1 

9.08 

20.2 

60.13 

25.81 

20.2 

18.94 

40.03 

20.3 

37.60 

61 

21.2    28.50 

6.94 

21.2  '37.18 

8.93 

^  1  •*«     Oo.oil 

25.77 

21.2 

17.60 

39.96 

21.3 

37.42  1  68. 

22.2    28.06 

6.77 

22.2  '  36.81 

8.79 

22.2  '  5().84 

■ 

25.73 

22.2 

16.28 

39.91 

22.3 

37.24 

m 

23.2    27.65 

6.59 

23.2  '  36.42 

8.66 

23.2  1  55.24  ;  25.67 

23.2 

14.91 

39.87 

23.3 

37.05 '  6SJ 

24.2    27.26 

1 

6.39 

1 

24.2  I  36.00 

8.53 

24.2    53.73 

25.58 

24.2 

13.46 

39.84 

24.3 

36.87 

6il 

20.2    26.S8 

1 

'   6.20 

25.2    35.54 

8.38 

25.2    52.29 

25.47 

25.2 

11.92 

39.81 

25.3 

36.69    6iJ 

2G.2  I  26.53 

'  6.02 

26.2  '  35.07 

8.21 

26.2    50.92    25.38 

26.2 

10.28 

39.77 

26.3 

36.52    6tl 

27.1  ;  26.19 

o.S/ 

27.2    34.59 

8.01 

27.2  '  49.61    25.32 

1 

27.2 

8.58 

39.69 

27.3 

36.37 :  60 

28.1 

25.85 

5.73 

28.2    ;M.13  I    7.78 

28.2    48.31    25.28 

1 

28.2 

6.87 

39.57 

28.3 

36.22 ;  6U 

1 

29.J 

25.48 

5.(;u 

29.1    33.70  ,    7.54 
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29.2    46.97    25.24 

29.2 

5.22 

39.43 

29.3 

36.0C 

64J 

30.1 

25.  J 1 

5.47 

30.1     33.31  1    7.28 

30.2    45.5S 

25.21 

30.2 

3.66 

39.28 

30.3 

35.91    6il 

31.1    24.73 

5.:^3 

31. r  32.96,    7.03 

31.2    44.11 

25.18 

31.2 

2.19 
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31.3 

35.73    6«.l 
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5.20 
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38.92 

32.3 
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CIKCUMPOIAR  STARS. 

FOR  THE  X7PPEB  TRANSIT  AT  WASHINGTON. 


Lsce. 

CMeniiB. 

61  H.  Cephei. 

86  H.  Camelop. 

7  G.  OotantU. 

2 

Mag.  5.6 

Mag.  5.3 

Mag.  5.1 

Mag.  6.4 

I>eclt- 

OAtJoil. 

Wtth. 
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Right 
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Ascen- 
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•        / 

b  m 

•    / 

h  m 

•    / 

h  m 

o         / 

h  m 

•     / 

-S4  49 

Nov. 

646 

-8043 

mm 

Nov. 

7   2 

+8710 

Nov. 

7  14 

+82  34 

Nov. 

716 

-86  53 

MM 

WW 

30.12 

0.7 

56.73 

WW 

24.15 

0.7 

s 
48.96 

WW 

32.05 

0.7 

s 
0.91 

99 

6.58 

0.7 

s 
5.65 

WW 

55.04 

30.40 

1.7 

56.84 

24.37 

1.7 

49.51 

32.10 

1.7 

1.13 

6.61 

1.7 

5.98 

55.22 

30.66 

2.7 

56.95 

24.58 

2.7 

50.07 

32.18 

2.7 

1.36 

6.65 

2.7 

6.30 

55.40 

3O.90 

3.7 

57.06 

24.76 

3.7 

50.62 

32.29 

3.7 

1.58 

6.72 

3.7 

6.62 

55.55 

31.13 

4.7 

57.16 

24.95 

4.7 

51.16 

32.41 

4.7 

1.79 

6.82 

4.7 

6.94 

55.69 

31.37 

5.7 

57.27 

25.12 

5.7 

51.67 

32.54 

5.7 

1.99 

6.93 

5.7 

7.27 

55.83 

31.61 

6.7 

57.38 

25.30 

6.7 

52.15 

32.68 

6.7 

2.18 

7.04 

6.7 

7.62 

55.99 

31.86 

\ 

7.7 

57.49 

25.50 

7.7 

52.61 

32.81 
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2.36 

7.14 
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7.98 

56.15 
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57.61 
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53.05 

32.94 
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8.34 
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10.14 
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58.28 

27.33 
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56.14 
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58.46 
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28.22 
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58.41 
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28.47 
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34.19 
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58.59 

34.58 
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4.76 

8.61 
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12.03 

59.06 
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36.13 
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58.87 

29.23 
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59.01 

34.80 
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4.93 

8.80 

21.6 

12.31 

59.27 

18 

36.44 
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58.97 

29.49 

22.6 

59.38 

35.01 
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5.08 

8.98 
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12.61 

59.50 

28 

36.76 
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59.06 

29.78 
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59.74 

35.21 
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5.23 

9.14 

23.6 
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37 
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59.14 

30.10 

24.6 
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35.40 
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5.37 

9.29 
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13.21 
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45 
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30.46 
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5.52 

9.42 
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51 

37.88 
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59.30 

30.82 
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35.70 
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5.68 

9.54 
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13.76 

60.69 

56 

38.26 
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59.37 

31.17 
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35.86 
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5e 

38.64 

28.6 
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62.14 
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36.64 
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.CmCUMPOLAR  STARS. 

FOR  THE  UFFER  TRANSIT  AT  WASHINGTON. 


Is. 
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Mag.  6.3 

lOotentU. 
Mag.  5.4 

18  H.  Camelop.  wtq, 
Mag.  5.3 
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Wash. 
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Mean 

Time. 
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Ascen- 
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•      / 
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o        / 
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•    / 

. 
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•    / 
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o        / 

-94    S 

Nov. 
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+88  8 

MM 
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12  46 

-8440 

mm 

Nov. 

12  48 
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mm 

Nov. 

13  27 

-8521 

mm 

^9 

55.87 

0.9 

8 

58.63 

WW 

61.53 

0.9 

s 
1.27 

WW 

34.88 

0.9 

20.82 

WW 

19.17 

0.9 

9.34 

WW 

56.97 

55.76 

1.9 

58.94 

61.15 

1.9 

1.43 

34.65 

1.9 

20.88 

18.76 

1.9 

9.49 

56.72 

55.66 

2.9 

59.30 

60.76 

2.9 

1.58 

34.44 

2.9 

20.97 

18.35 

2.9 

9.62 

56.47 

55.56 

3.9 

59.70 

60.39 

3.9 

1.72 

34.23 

3.9 

21.07 

17.96 

3.9 

9.75 

56.22 

55.43 

4.9 

60.15 

60.04 

4.9 

1.85 

34.02 

4.9 

21.17 

17.58 

4.9 

9.86 

55.98 

55.30 

5.9 

60.60 

59.71 

5.9 

1.98 

33.79 

5.9 

21.28 

17.21 

5.9 

9.96 

55.71 

55.17 

6.9 

61.07 

59.41 

6.9 

2.11 

33.54 

6.9 

21.39 

16.86 

6.9 

10.07 

55.44 

55.04 

7.9 

61.50 

59.11 

7.9 

2.25 

33.28 

7.9 

21.50 

16.52 

7.9 

10.20 

55.15 

1 
54.89 

8.9 

61.92 

58.82 

8.9 

2.39 

33.01 

8.9 

21.60 

16.20 

8.9 

10.32 

54.86 

54.75  1    9.9 

62.34 

58.54 

9.9 

2.56 

32.75 

9.9 

21.70 

15.90 

9.9 

10.46 

54.56 

54.64  1 10.9 

62.73 

58.26 

10.9 

2.73 

32.50 

10.9 

21.79 

15.60 

10.9 

10.62 

54.27 

154.54 

11.9 

63.10 

57.98 

11.9 

2.92 

32.25 

11.9 

21.89 

15.29 

11.9 

10.80 

53.98 

\    54.43 

12.9 

63.45 

57.68 

12.9 

3.12 

32.01 

12.9 

21.98 

14.97 

12.9 

10.98 

53.70 

)    54.37 

13.9 

63.82 

57.39 

13.9 

3.33 

31.79 

13.9 

22.06 

14.64 

13.9 

11.18 

53.43 

4 

54.32 

14.9 

64.19 

57.08 

14.9 

3.56 

31.59 

14.9 

22.15 

14.30 

14.9 

11.41 

53.19 

B 

54.28 

15.9 

64.61 

56.76 

15.9 

3.77 

31.40 

15.9 

22.26 

13.94 

15.9 

11.61 

52.96 

1    54.27 

16.9 

65.07 

56.43 

16.9 

3.98 

31.25 

16.9 

22.38 

13.56 

16.9 

11.82 

52.77 

11 

54.27 

17.9 

65.58 

56.10 

17.9 

4.17 

31.10 

17.9 

22.51 

13.19 

17.9 

12.03 

52.58 

W 

54.25 

18.8 

66.14 

55.78 

18.9 

4.36 

30.96 

18.9 

22.66 

12.84 

18.9 

12.21 

52.39 

:i 

54.21 

19.8 

66.73 

55.49 

19.9 

4.55 

80.80 

19.9 

22.82 

12.51 

19.9 

12.39 

52.19 

U 

54.16 

20.8 

67.33 

55.21 

20.9 

4.72 

30.62 

20.9 

22.98 

12.20 

20.9 

12.56 

51.97 

SO 

54.12 

21.8 

67.91 

54.97 

21.9 

4.90 

30.43 

21.9 

23.13 

11.91 

21.9 

12.73 

51.74 

» 

54.07 

22.8 

68.46 

54.74 

22.9 

5.09 

30.25 

22.9 

23.28 

11.63 

22.9 

12.91 

51.51 

)6 

54.02 

23.8 

68.97 

54.52 

23.9 

5.30 

30.06 

23.9 

23.42    11.37 

23.9 

13.13 

51.27 

SO 

53.96 

24.8 

69.44 

54.31 

24.9 

5.53 

29.88 

24.9 

23.53 

11.11 

24.9 

13.36 

51.03 

>5 

53.98 

25.8 

69.89 

54.07 

25.9 

5.77 

29.70 

25.9 

23.64 

10.84 

25.9 

13.60 

50.79 

)2 

54.02 

26.8 

70.34 

53.83 

26.8 

6.04 

29.56 

26.9 

23.77 

10.55 

26.9 

13.87 

50.59 

yi 

54.06 

27.8 

70.80 

53.56 

27.8 

6.30 

29.43 

27.8 

23.90 

10.25 

27.9 

14.14 

50.41 

S2 

54.12 

28.8 

71.31 

53.30 

28.8 

6.55 

29.33 

28.8 

24.03 

9.94 

28.9 

14.42 

50.26 

S5 

54.20 

29.8 

71.87 

53.04 

29.8 

6.80 

29.25 

29.8 

24.20 

9.62 

29.9 

14.68 

50.12 

n 

54.27 

30.8 

72.48 

52.77 

30.8 

7.04 

29.18 

30.8 

24.37 

9.31 

30.9 

14.92 

49.99 

97 

54.33 

31.8 

73.13 

52.53 

31.8 

7.25 

29.10 

31.8 

24.55 

9.02 

31.9 

15.16 

49.86 

-9.76 

30.96     +30.94 

10.78      -10.73 

9.34       +9.29 

12.37      -1 

2.33 

•  55«.280 

12h   14»  28«.425 

M^   46«    7M52 

VS^  48»  30-.418 

13»»   27«  1 

4V624 

50".00 

+88*»     9'    36".08 

-84*^  40'    22".34 

+83*»  51'    50".47 

-85°  21'    4 

2".23 

»8 

'^— 19i; 

r      2i 

[) 
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CmCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


IftOCiS. 

X  OotentU. 

A.  UiMB  Mliiorii. 

(f  OotuitU. 

76DniooiiiB. 

4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

Mag.  5.7 

Deeli- 
aatioii. 

irash. 
Mean 
Time. 

Right 
AaosD- 

sion. 

Deell- 
natkm. 

VITash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Dedl- 
natlon. 

VTash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

•      / 

h  m 

•    / 

h  m 

•    / 

h  m 

•    / 

h  m 

•     / 

h86  36 

p0 

Nov. 

18    6 

-8739 

1/ 

Nov. 

19    0 

+89  1 

Nov. 

19  28 

-8913 

mm 

Nov. 

20  48 

+8214 

»m 

65.20 

1.1 

8 

32.63 

66.78 

1.2 

8 

42.60 

WW 

25.14 

1.2 

8 

60.85 

WW 

38.92 

1.3 

8 

35.56 

WW 

4.87 

65  .Q2 

2.1 

32.34 

66.53 

2.2 

41.06 

25.06 

2.2 

69.57 

38.77 

2.3 

35.39 

4.98 

64.80 

3.1 

32.05 

66.32 

3.2 

39.50 

24.96 

3.2 

68.31 

38.64 

3.2 

35.21 

5.07 

64.57 

4.1 

31.74 

66.12 

4.2 

37.98 

24.83 

4.2 

57.06 

38.53 

4.2 

35.02 

5.13 

64.34 

5.1 

31.42 

65.91 

5.2 

36.52 

24.69 

5.2 

55.76 

38.41 

5.2 

*j4.o4 

5.18 

64.10 

6.1 

31.07 

65.71 

6.2 

35.11 

24.55 

6.2 

64.42 

38.28 

6.2 

34.65 

5.19 

63.86 

7.1 

30.71 

65.48 

7.2 

33.77 

24.40 

7.2 

62.98 

38.15 

7.2 

34.47 

5.20 

63.62 

8.1 

30.33 

65.26 

8.2 

82.49 

24.25 

8.2 

51.51 

38.02 

8.2 

34.30 

5.18 

63.38 

9.1 

29.95 

65.02 

9.2 

31.25 

24.11 

9.2 

50.00 

37.85 

9.2 

34.13 

5.18 

63.17 

10.1 

29.57 

64.75 

10.2 

30.05 

23.96 

10.2 

48.47 

37.68 

10.2 

33.98 

5.21 

62.98 

11.1 

29.21 

64.47 

11.2 

28.86 

23.83 

11.2 

46.96 

37.49 

11.2 

33.82 

5.24 

62.78 

12.1 

28.87 

64.16 

12.1 

27.66 

23.73 

12.2 

45.47 

37.27 

12.2 

33.66 

6.25 

62.58 

13.1 

28.58 

63.85 

13.1 

26.43 

23.63 

13.2 

44.06 

37.04 

13.2 

33.50 

5.27 

62.38 

14.1 

28.29 

63.55 

14.1 

25.16 

23.50 

14.2 

42.73 

36.81 

14.2 

33.34 

5.31 

62.17 

15.1 

28.06 

63.23 

15.1 

23.83 

23.37 

15.2 

41.62 

36.57 

15.2 

33.17 

5.36 

61.93 

16.1 

27.87 

62.94 

16.1 

22.46 

23.26 

16.2 

40.42 

36.34 

16.2 

33.00 

5.39 

61.68 

17.1 

27.70 

62.64 

17.1 

21.06 

23.10 

17.2 

39.41 

36.11 

17.2 

32.82 

5.40 

61.40 

18.1 

27.54 

62.38 

18.1 

19.65 

22.92 

18.2 

38.44 

35.92 

18.2, 

32.64 

5.39 

61.11 

19.1 

27.36 

62.13 

19.1 

18.28 

22.71 

19.1 

37.46 

35.71 

19.2 

32.46 

5.35 

60.80 

20.1 

27.17 

61.89 

20.1 

16.99 

22.49 

20.1 

36.44 

35.61 

20.2 

32.27 

5.30 

60.48 

21.1 

26.94 

61.65 

21.1 

15.78 

22.27 

21.1 

35.33 

35.33 

21.2 

32.09 

5.21 

60.20 

22.1 

26.68 

61.37 

22.1 

14.66 

22.05 

22.1 

34.13 

35.13 

22.2 

31.92 

5.12 

59.91 

23.1 

26.43 

61.07 

23.1 

13.62 

21.85 

23.1 

32.88 

34.90 

23.2 

31.77 

5.06 

59.65 

24.1 

26.17 

60.75 

24.1 

12.62 

21.65 

24.1 

31.60 

34.64 

24.2 

31.61 

4.99 

\    59.42 

25.1 

25.96 

60.41 

25.1 

11.61 

21.47 

25.1 

30.37 

34.36 

25.2 

31.47 

4.93 

\    59.18 

26.1 

25.78 

60.05 

26.1 

10.56 

21.30 

26.1 

29.23 

34.07 

26.2 

31.32 

4.89 

\    58.95 

27.1 

25.66 

59.68 

27.1 

9.46 

21.13 

27.1 

28.21 

33.75 

27.2 

31.18 

4.85 

)    58.70 

28.1 

25.56 

59.34 

28.1 

8.30 

20.97 

28.1 

27.33 

33.44 

28.2 

31.02     4.81 

\    58.43 

29.1 

25.51 

58.99 

29.1 

7.11 

20.78 

29.1 

26.54 

33.14 

29.2 

30.85 

4.77 

3    58.14 

30.1 

25.45 

58.70 

30.1 

5.90 

20.56 

30.1 

25.82 

32.86 

30.2 

30.68 

4.70 

3    57.83 

31.1 

25.40 

58.40 

31.1 

4.72 

20.32 

31.1 

25.13 

32.69 

31.2 

30.51 

4.61 

0    57.60 

32.1 

25.34 

58.10 

32.1 

3.59 

20.06 

32.1 

24.41 

32.33 

32.2 

30.33 

4.51 
7.33 

f]6.92 

24.57     -24.55 

58.66      +58.65 

74.11      -74.10 

7.40        H 

P.307 

18^     6«  11-.893 

19»»     2™  39".624 

W   27»  42».218 

20»»   48»  40\494 

61'M7 

-87* 

39'    I 

a".82 

+89*» 

1' 

2'M7 

-89° 

13'    2 

8".57  1 

+82° 

13'    2 

9".86 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A. 

Octantii. 

t^OotentU. 

ft  Octantii. 

89  H.  Gei^hel. 

r'Oeta 

Mag.  5.4         1 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  8 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

DeelS- 
nation. 

Wash. 
Mean 
Time. 

Rifrht 
Ascen- 
sion. 

DecU- 
nation. 

Wash. 
Mean 

Time. 

RifEht 
Ascen- 
sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

sion. 

DflcU- 
natlim. 

Wadi. 

Men 
Tima. 

h  m 

•     / 

h  m 

o        / 

h  m 

o        / 

h  m 

o         / 

h  m 

Nov. 

2138 

-83  6 

Nov. 

2216 

-8623 

ma 

Nov. 

22  37 

-8148 

mm 

Nov. 

23  27 

+8651 

MM 

Nov. 

2347 

1.3 

s 
33.26 

6.76 

1.3 

s 
31.46 

24.24 

1.3 

s 
50.89 

WW 

57.19 

1.4 

8 

58.20 

WW 

36.75 

1.4 

s 
28.01 

2.3 

33.11 

6.77 

2.3 

31.16 

24.31 

2.3 

50.77 

57.28 

2.4 

67.94 

37.09 

2.4 

27.88 

3.3 

32.97 

6.81 

3.3 

30.88 

24.38 

3.3 

50.64 

67.37 

3.4 

57.66 

37.41 

3.4 

27  Jl 

4.3 

32.82 

6.86 

4.3 

30.60 

24.48 

4.3 

60.63 

67.50 

4.4 

67.35 

37.70 

4.4 

27.71 

5.3 

32.67 

6.91 

5.3 

30.31 

24.58 

5.3 

60.41 

67.62 

6.4 

57.02 

37.99 

5.4 

27.6Q 

6.3 

32.50 

6.96 

6.3 

30.00 

24.68 

6.3 

60.30 

57.74 

6.4 

66.69 

38.26 

6.4 

27.41 

7.3 

32.34 

7.02 

7.3 

29.69 

24.77 

7.3 

60.17 

57.88 

7.3 

66.37 

38.49 

7.4 

27.8{ 

8.3 

32.16 

7.08 

8.3 

29.37 

24.87 

8.3 

60.03 

68.02 

8.3 

66.05 

38.73 

8.4 

nst 

9.3 

31.98 

7.13 

9.3 

29.03 

24.97 

9.3 

49.88 

58.16 

9.3 

66.74 

38.96 

9.4 

27.11 

10.3 

31.79 

7.15 

10.3 

28.66 

25.07 

10.3 

49.73 

68.28 

10.3 

55.45 

39.19 

10.4 

26.9: 

11.3 

31.59 

7.16 

11.3 

28.29 

25.14 

11.3 

49.66 

58.38 

11.3 

65.17 

39.42 

11.4 

26.8S 

12.3 

31.40 

7.16 

12.3 

27.90 

25.18 

12.3 

49.40 

68.47 

12.3 

54.90 

39.66 

12.3 

26.6! 

13.3    31.21 

7.13 

13.-3 

27.52 

25.21 

13.3 

49.24 

68.56 

13.3 

54.63 

39.90 

13.3 

26.4) 

14.3    31.01 

7.09 

14.3 

27.16 

25.22 

14.3 

49.08 

58.60 

14.3 

54.36 

40.16 

14.3 

26.3^ 

15.3    30.83 

7.0-1 

15.3 

26.80  j  25.21 

15.3 

48.93 

58.63 

15.3 

54.08 

40.40 

15.3 

26.11 

16.2 

30.68 

6.96 

16.3 

26.47  '  25.17 

1 

16.3 

48.80 

58.63 

16.3 

53.77 

40.6S 

16.3 

26.0' 

17.2 

30.53 

6.89 

17.3 

1 
26.15  [25.14 

17.3 

48.67 

58.64 

17.3 

53.43 

40.95 

17.3 

25.9: 

18.2 

30.38 

0.83 

18.3 

25.86 

25.12 

18.3 

48.54 

58.67 

18.3 

53.07 

41.22 

18.3 

25.7: 

19.2 

30.24 

6*.78 

19.3 

25.57 

25.12 

19.3 

48.42 

58.70 

19.3 

52.69 

41.45 

19.3 

25.61 

20.2  1  30.10 

6.74 

20.3 

25.27 

25.12 

20.3 

48.30 

58.74 

20.3 

52.28 

41.65 

20.3 

25.52 

21.2  i  29.94 

6.71 

21.3 

24.96    25.13 

21.3 

48.17 

58.78 

21.3 

51.90 

41.85 

21.3 

25.31 

09  9      0()  77 

6.68 

0«)  -J 

24.64 

25.14 

22.3 

48.03 

58.84 

22.3 

51.62 

42.02 

22.3 

25.2J 

23.2    29.59 

'   6.«4 

1 

23.3    24.28  '  25.15 

23.3 

47.86 

58.90 

23.3 

51.18 

42.18 

23.3 

25.a 

24.2    29.:^ 

6.58 

24.3    23.90  125.15 

24.3 

47.70 

58.94 

24.3 

50.85 

42.35 

24.3 

24.9^ 

1 
25.2    29.20 

6.50 

25.2    23.51 '25.11 

25.3 

47.53 

58.94 

25.3 

50.53 

42.50 

25.3 

24.74 

26.2  ',  29.01 

6.38 

26.2  j  23.13    25.05 

26.3 

47.36 

58.92 

26.3 

50.24 

42.66 

26.3 

24.5^ 

27.2    28.83 

6.24 

27.2 

22.75    24.96 

27.3    47.20 

58.88 

27.3 

49.93 

42.86 

27.3 

24.3S 

28.2    28.60 

1 

6.07 

22.40  ,24.86 

28.3    47.05 

58.82 

28.3 

49.61 

43.06 

28.3 

24.23 

1 

29.2  1  28.52 

5.92 

1 

29.2  j  22.08  1  24.75 

1 
29.3  1  46.92 

58.76 

29.3 

49.25 

43.26 

29.3 

24.06 

30.2  ,  28.38 

5.78 

30.2    21.77  1  24.65 

30.3  '  46.78 

1 

58.68 

30.3 

48.88 

43.47 

30.3 

23.92 

31.2  128.24 

5.65 

31.2    21.49    24.5*1 

31.2  i  46.66 

58.62 

31.3 

48.47 

43.65 

31.3 

23.78 

32.2  1  28.11 

5.55 

32.2  1  21.20  '  24.46 

32.2  ,  46.53 

58.58 

32.3 

48.06 

43.78 

32.3 

23.64 

8.33 

■8.27 

15.88      -15.85 

7.02 

6.95 

18.26      +18.24 

7.64      - 

21>^    38"*    J 

9\542 

22»»    16™     8».656 

22^   37"»  39».016 

23'*   27»  44M26 

23»»  47* 

-83*^ 

6' 

6".99 

-86° 

23'    2 

7".13 

-81*^ 

49' 

+86° 

50'    5 

8".89  1 

-82*» 

28' 
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CERCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASmNGTON. 


vnnm. 

OroomMdce  8883. 

pOetentii. 

€  Vrm  IClnorls. 

Ma.Apodla. 

4.1 

Mag.  7.2 

Mag.  5.7 

Mag.  4.4 

Mag.  5.9 

It 

• 

I>«olt- 
natkm. 

Meam 
Time. 

Ajmd- 

DecU- 
natkm. 

Meam 
Time. 

Right 

Aaoen- 

skm. 

Datkm. 

Wash. 
Mflan 

Time. 

Right 

Awen* 

skm. 

DecU- 
DaUon. 

Wash. 
Mmn 

Tbne. 

Rl^t 

Aaoeii- 

8lon. 

Decli- 
nation. 

a 

•     / 

h  m 

•    / 

h  m 

•    f 

h  m 

•    / 

h  m 

•    / 

3 

-8317 

Dec. 

15   2 

+8732 

MM 

Dec. 

15  24 

-8411 

MM 

Dec. 

16  54 

+82  loj  Dec. 

99 

17  16 

-80.47 

0 

29.35 

0.9 

48.48 

WW 

44.85 

0.9 

8 

0.60 

WW 

38.97 

1.0 

8 

7.82 

27.13 

1.0 

8 

0.43 

WW 

13.82 

5 

29.18 

1.9 

48.61 

44.47 

1.9 

0.72 

38.73 

2.0 

7.77 

26.76 

2.0 

0.45 

13.55 

S 

28.98 

2.9 

48.75 

44.08 

2.9 

0.82 

38.49 

3.0 

7.74 

26.37 

3.0 

0.47 

13.29 

2 

28.80 

3.9 

48.93 

43.72 

3.9 

0.92 

38.24 

4.0 

7.72 

25.98 

4.0 

0.48 

13.02 

4 

28.61 

4.9 

49.12 

43.38 

4.9 

1.02 

37.98 

4.9 

7.70 

25.61 

5.0 

0.48 

12.73 

B 

28.39 

5.9 

49.31 

43.05 

5.9 

1.13 

37.72 

5.9 

7.68 

25.25 

6.0 

0.48 

12.42 

3 

28.18 

6.9 

49.50 

42.73 

6.9 

1.25 

37.43 

6.9 

7.67 

24.91 

7.0 

0.49 

12.11 

9 

27.96 

7.9 

49.69 

42.42 

7.9 

1.37 

37.13 

7.9 

7.66 

24.58 

8.0 

0.50 

11.78 

6 

27.74 

8.9 

49.87 

42.14 

8.9 

1.50 

36.84 

8.9 

7.65 

24.25 

9.0 

0.51 

11.42 

3 

27.64 

9.9 

50.02 

41.83 

9.9 

1.65 

36.54 

9.9 

7.63 

23.94 

10.0 

0.55 

11.08 

12 

27.34 

10.9 

50.17 

41.53 

10.9 

1.82 

36.25 

10.9 

7.60 

23.62 

10.9 

0.59 

10.74 

a 

27.16 

11.9 

50.32 

41.23 

11.9 

2.00 

35.97 

11.9 

7.58 

23.30 

11.9 

0.64 

10.41 

n. 

27.01 

12.9 

50.46 

40.90 

12.9 

2.19 

35.74 

12.9 

7.57 

22.95 

12.9 

0.70 

10.07 

S3 

26.88 

13.9 

50.63 

40.56 

13.9 

2.38 

36.51 

13.9 

7.56 

22.60 

13.9 

0.77 

9.76 

13 

26.78 

14.9 

50.81 

40.22 

14.9 

2.57 

35.32 

14.9 

7.54 

22.23 

14.9 

0.85 

9.48 

n 

26.69 

15.9 

51.04 

39.85 

15.9 

2.76 

35.13 

15.9 

7.53 

21.84 

15.9 

0.92 

9.21 

so 

26.59 

16.9 

61.31 

39.50 

16.9 

2.93 

34.96 

16.9 

7.53 

21.44 

16.9 

0.97 

8.95 

97 

26.48 

17.9 

51.61 

39.17 

17.9 

3.09 

34.77 

17.9 

7.56 

21.03 

17.9 

1.03 

8.69 

13 

26.35 

18.9 

51.92 

38.85 

18.9 

3.24 

34.58 

18.9 

7.58 

20.66 

18.9 

1.08 

8.42 

29 

26.22 

19.9 

52.24 

38.55 

19.9 

3.39 

34.36 

19.9 

7.61 

20.29 

19.9 

1.12 

8.14 

46 

26.07 

20.9 

52.55 

38.27 

20.9 

3.56 

34.13 

20.9 

7.65 

19.96 

20.9 

1.16 

7.82 

65 

25.92 

21.9 

52.84 

38.03 

21.9 

3.73 

33.87 

21.9 

7.68 

19.65 

21.9 

1.21 

7.51 

87 

25.77 

22.9 

53.10 

37.78 

22.9 

3.92 

33.62 

22.9 

7.70 

19.34 

22.9 

1.27 

7.18 

09 

25.64 

23.9 

53.34 

37.52 

23.9 

4.14 

33.40 

23.9 

7.72 

19.03 

23.9 

1.35 

6.85 

32 

25.55 

24.9 

53.58 

37.26 

24.9 

4.37 

33.20 

24.9 

7.74 

18.72 

24.9 

1.44 

6.52 

55 

25.48 

25.9 

53.82 

37.00 

25.9 

4.61 

33.00 

25.9 

7.75 

18.39 

25.9 

1.53 

6.21 

.77 

25.42 

26.9 

54.09 

36.72 

26.9 

4.84 

32.83 

26.9 

7.76 

18.06 

26.9 

1.64 

5.93 

.00 

25.37 

27.9 

54.39 

36.42 

27.9 

5.07 

32.69 

27.9 

7.80 

17.69 

27.9 

1.75 

5.67 

.19 

25.34 

28.9 

54.73 

36.13 

28.9 

5.28 

32.56 

28.9 

7.85 

17.31 

28.9 

1.84 

5.43 

.39 

25.32 

29.9 

55.10 

35.83 

29.9 

5.48 

32.43 

29.9 

7.89 

16.93 

29.9 

1.93 

5.20 

.58 

25.27 

30.9 

55.49 

35.55 

30.9 

5.68 

32.30 

30.9 

7.94 

16.57 

30.9 

2.02 

4.96 

.76 

25.23 

31.9 

55.90 

35.28 

31.9 

5.87 

32.15 

31.9 

8.00 

16.21 

31.9 

2.10 

4.70 

-8.50 

23.34     +23.32 

9.88          9.83 

7.34       +7.27 

6.1 

54       - 

6.16 

■  27-.793 

15^     5"  4irl75l   1&»  23'^  56*.594  | 

16*^  54"^  25*.4%%\   Yl^ 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


d  TStum  Minoris. 

X  OctantU. 

A.  Unn  MlBorls. 

C  Ootentli. 

TSSn 

Mag.  4.4 

Mag.  5.2 

Mag.  6.6 

Mag.  5.5 

MiS 

Wash. 
Maan 
Time. 

Right 

Ascea- 

sion. 

Dedi- 
natioii. 

Wash. 
Mean 

Time. 

RlRht 

Ascen- 

sion. 

Dedi- 
nation. 

Wash. 
Mean 

Time. 

Right 
Ascen- 
sion. 

Dedi- 
nation. 

Wadi. 
Mean 

Time. 

Right 

Asoen- 

sion. 

DacU- 
natlim. 

Wash. 
Maan 

Ttana. 

IS! 

h  m 

•     / 

h  m 

•     / 

h  m 

•    / 

h  m 

•    » 

h 

Dec. 

17  58 

+86  36 

mm 

Dec. 

18    6 

-8739 

Dec. 

18  59 

+89   1 

mm 

Dec. 

19  28 

-8913 

mm 

Dec. 

20 

1.1 

8 

15.43 

WW 

57.83 

1.1 

s 
25.40 

WW 

58.40 

1.1 

s 
64.72 

WW 

20.32 

1.1 

s 
25.13 

WW 

32.59 

1.2 

1 

30. 

2.1 

15.20 

57.50 

2.1 

25.34 

58.10 

2.1 

63.59 

20.06 

2.1 

24.41 

32.33 

2.2 

30. 

3.0 

15.00 

57.16 

3.1 

25.26 

57.81 

3.1 

62.55 

19.79 

3.1 

23.66 

32.07 

3.2 

30. 

4.0 

14.81 

56.81 

4.1 

25.17 

57.54 

4.1 

61.58 

19.52 

4.1 

22.84 

31.81 

4.2 

30. 

5.0 

14.66 

56.47 

5.0 

25.06 

57.22 

5.1 

60.68 

19.24 

5.1 

21.98 

31.55 

h3L 

29. 

6.0 

14.50 

56.14 

6.0 

24.93 

56.90 

6.1 

59.84 

18.96 

6.1 

21.10 

31.28 

6J3 

29. 

7.0 

14.36 

55.83 

7.0 

24.82 

56.56 

7.1 

59.05 

18.69 

7.1 

20.18 

31.00 

7.2 

29. 

8.0 

14.22 

55.52 

8.0 

24.71 

56.22 

8.1 

58.29 

18.43 

8.1 

19.28 

30.69 

8.2 

S9. 

9.0 

14.09 

55.23 

9.0 

24.65 

55.86 

9.1 

57.54 

18.20 

9.1 

18.44 

30.35 

9.2 

29. 

10.0 

13.96 

54.95 

10.0 

24.59 

55.48 

10.1 

56.76 

17.98 

10.1 

17.65 

30.01 

10.1 

29. 

11.0 

13.82 

54.68 

11.0 

24.59 

55.11 

11.1 

55.97 

17.76 

11.1 

16.96 

29.67 

11.1 

29. 

12.0 

13.67 

54.40 

12.0 

24.62 

54.73 

12.1 

55.14 

17.53 

12.1 

16.37 

29.33 

12.1 

28. 

13.0 

13.49 

54.11 

13.0 

24.69 

54.38 

13.1 

54.25 

17.30 

13.1 

15.92 

28.98 

13.1 

28. 

14.0 

13.32 

53.79 

14.0 

24.79 

54.04 

14.1 

53.32 

17.03 

14.1 

15.57 

28.63 

14.1 

28. 

15.0 

13.J7 

53.45 

15.0 

24.90 

53.71 

15.1 

52.41 

16.76 

15.1 

15.30 

28.29 

15.1 

28. 

16.0 

13.02 

53.09 

16.0 

25.02 

53.39 

16.1 

51.51 

16.45 

16.1 

15.05 

27.98 

16.1 

28. 

17.0 

12.88 

52.72 

17.0 

25.12 

53.11 

17.1 

50.68 

16.13 

17.1 

14.78 

27.69 

17.1 

28. 

18.0 

12.79 

52.34 

18.0 

25.19 

52.82 

18.1 

49.96 

15.81 

18.1 

14.44 

27.39 

18.1 

28. 

19.0 

12.73 

51.97 

19.0 

25.24 

52.51 

19.0    49.32 

15.47 

19.1 

14.03 

27.10 

19.1 

27. 

20.0 

12.67 

51.62 

20.0 

25.27 

52.20 

20.0    48.79 

15.14 

20.1 

13.53 

26.79 

20.1 

27. 

21.0 

12.63 

51.28 

21.0 

25.29 

51.85 

21.0 

48.33 

14.84 

21.1 

13.02 

26.46 

21.1 

27. 

21.9 

12.60 

51.01 

22.0 

25.34 

51.47 

22.0 

47.87 

14.56 

22.1 

12.53 

26.09 

22.1 

27. 

22.9 

12.56 

50.72 

22.9 

25.44 

51.10 

23.0 

47.41 

14.32 

23.1 

12.11 

25.73 

23.1 

27. 

23.9 

12.50 

50.42 

23.9 

25.58 

50.72 

24.0 

46.91 

14.08 

24.1 

11.82 

25.35 

24.1 

27. 

24.9 

12.44 

50.13 

24.9 

25.75 

50.36 

25.0 

46.35 

13.82 

25.1 

11.65 

24.95 

25.1 

27.; 

25.9 

12.35 

49.82 

25.9 

25.97 

50.02 

26.0 

45.74 

13.55 

26.0 

11.62 

24.56 

26.1 

27. 

26.9 

12.28  !  49.49 

1 

26.9 

26.21 

49.68 

27.0 

45.12 

13.26 

27.0 

11.66 

24.20 

27.1 

27.1 

27.9 

12  22    49.15 

27.9 

26.44 

49.34 

28.0 

44.51 

12.94 

28.0 

11.76 

23.85 

28.1 

26.; 

28.9 

12.17 

48.78 

28.9 

20.67 

49.06 

29.0  ;  43.97 

12.61 

29.0 

11.86 

23.53 

29.1 

26. 

29.9 

12.16 

48.41 

29.9 

26.90 

48.78 

30.0 

43.48 

12.25 

30.0 

11.93 

23.20 

30.1 

26.< 

30.9 

12.15 

48.03 

30.9 

27.09    48.49 

31.0 

43.10 

1 11.89 

31.0 

11.95 

22.88 

31.1 

26.i 

31.9 

12.18 

47.67 

31.9 

27.28    48.17 

32.0 

42.78    11.54 

32.0 

11.93 

22.57 

32.1 

26. 

16.94      +16.91 

24.54      -24.52 

58.55      +58.54 

73.89      -73.88 

7.40 

17»»    59"^     P.307 

\6^     6"  ll».893i    19^     2^*  ^^V^'i^V  ^^  "^^  W.1\^l 

.   20»»  48" 

+86'' 

36'    5. 
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CIRCUMPOLAR  STARS. 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


.  Octentis. 

V  Octantlii. 

/3  Octantis. 

89  H.  Cephel. 

Y^  Ootantii. 

lias.  6.4 

Mag.  5.7 

Mag.  4.3 

Mag.  5.6 

Mag.  5.1 

BiKbt 

nation. 

Wadi. 
Mean 

Time. 

Aaoen- 
sion. 

DerlJ. 
nation. 

Wash. 
Mean 
Time. 

Right 

Asoen- 

sion. 

Decli- 
nation. 

Wash. 
Mean 
Time. 

Rlrht 
Ascen- 
sion. 

Decli- 
nation. 

0          / 

Wash. 
Mean 
Time. 

Rirht 
8ion. 

h  m 

Decll- 

h    xn 

•     f 

h  m 

e      / 

h  m 

•    / 

h  m 

e      / 

2138 

-83    fi 

MM 

Dec. 

2216 

-8623 

mm 

Doc. 

22  37 

-8148 

mm 

Dec. 

23  27 

+86  51 

mm 

Deo. 

23  47 

-8228 

mm 

s 
2SJ24 

WW 

65.65 

1.2 

8 

21.49 

WW 

24.54 

1.2 

8 

46.66 

WW 

58.62 

1.3 

s 

48.47 

WW 

43.65 

8 

1.3    23.78 

WW 

42.47 

28.11 

65.55 

2.2 

21.20 

24.46 

2.2 

46.53 

58.58 

2.3 

48.06 

43.78 

2.3  '  23.64 

42.50 

27.98 

65.44 

3.2 

20.93 

24.38 

3.2 

46.41 

58.54 

3.3 

47.65 

43.92 

3.3  !  23.50 

42.55 

27.83 

65.34 

4.2 

20.60 

24.31 

4.2 

46.28 

58.51 

4.3 

47.23 

44.03 

4.3 

23.36 

42.60 

27.68 

65.23 

5.2 

20.28 

24.25 

5.2 

46.14 

58.48 

5.3 

46.82 

44.13 

5.3 

23.20 

42.66 

27.51 

65.10 

6.2 

19.94 

24.18 

6.2 

45.99 

58.45 

6.3 

46.43 

44.21 

6.3    23.04 

42.72 

27.34 

64.97 

7.2 

19.60 

24.10 

7.2 

45.84 

58.41 

7.3 

46.05 

44.29 

7.3    22.86 

42.79 

27.17 

64.82 

8.2 

19.24 

24.00 

8.2 

45.69 

58.35 

8.3 

45.08 

44.36 

8.3 

22.69 

42.85 

26.99 

64.65 

9.2 

18.88 

23.87 

9.2 

45.52 

58.27 

9.3 

45.32 

44.45 

9.3 

22.51 

42.89 

26.82 

64.47 

10.2 

18.52 

23.73 

10.2 

45.36 

58.18 

10.3 

44.99 

44.5-4 

10.3 

22.33 

42.90 

:    26.67     64.27 

11.2 

18.18 

23.57 

11.2 

45.21 

58.06 

11.3 

44.65 

44.61 

11.3    22.14 

42.90 

1 
) 

26.52 

64.04 

12.2 

17.84 

23.39 

12.2 

45.06 

57.93 

12.3 

44.32 

44.72 

12.3 

21.97 

42.86 

1 

p 

26.39 

63.81 

13.2 

17.52 

23.20 

13.2 

44.91 

57.77 

13.3 

43.94 

44.83 

13.3 

21.80 

42.82 

I 

26.26 

63.57 

14.2 

17.24 

23.02 

14.2 

44.79 

57.62 

14.2 

43.55 

44.94 

14.3 

21.64 

42.76 

I 

26.15  1  63.35 1 

15.2 

16.99 

22.82 

15.2 

44.68 

57.47 

15.2 

43.14 

45.01 

15.3 

21.50 

42.68 

I 

26.05 

63.13 

16.2 

16.74 

22.61 

16.2 

44.58 

• 

57.30 

16.2 

42.72 

45.14 

16.3 

21.36 

42.62 

2  1 25.95 

62.93 

17.2 

16.49 

22.43 

17.2 

44.46 

57.15 

17.2 

42.27 

45.20 

17.3 

21.22 

42.56 

2 

25.83 

62.74 

18.2 

16.22 

22.29 

18.2 

44.34 

57.04 

18.2 

41.81 

45.23 

18.2 

21.08 

42.52 

2 

25.71 

62.56 

19.2 

15.96 

22.14 

19.2 

44.22 

56.94 

19.2 

41.38 

45.24 

19.2 

20.93 

42.49 

.2 

j  25.58 

62.37 

20^ 

15.64 

21.97 

20.2 

44.09 

56.82 

20.2 

40.08 

45.24 

20.2 

20.76 

42.47 

J 

1    25.44 

62.16 

21.2 

15.32 

21.80 

21.2 

43.96 

56.09 

21.2 

40.60 

45.22 

21.2 

20.59 

42.43 

J 

I   25.30 

61.93 

22.2 

15.02 

21.61 

22.2 

43.80 

56.55 

22.2 

40.23 

45.21 

22.2 

20.41 

42.39 

4 

L    25.15 

61.67 

23.2 

14.69 

21.40 

23.2 

43.65 

56.37 

23.2 

39.90 

45.23 

23.2 

20.23 

42.32 

r-1  1 25.01 

1 

61.39 

24.2 

14.38 

21.15 

24.2 

43.51 

56.16 

24.2 

39.57 

45.24 

24.2 

20.05 

42.23 

».l    24.90 

61.10 

25.2 

14.09 

20.88 

25.2 

43.38 

55.93 

45.27 

25.2 

19.87 

42.11 

1.1   24.79 

60.80 

26.2 

13.82 

20.61 

26.2 

43.26 

55.70 

26.2    38.86 

45.31 

26.2 

19.71 

41.97 

r.l   24.70 

1 

60.51 

27.2 

13.59 

20.35 

27.2 

43.16 

55.46 

27.2    38.46 

45.34 

27.2  1  19.57 

41.83 

ft 

.1 !  24.62 

60.23 

28.2 

13.37 

20.10 

28.2 

43.05 

55.23 

28.2  ;  38.05 

45.35 

28.2 

19.42 

41.69 

9 

.1   24.56 

59.96 

29.2 

13.16 

19.85 

29.2 

42.96 

55.04 

29.2  !  37.03 

45.34 

29.2 

19.28 

41.56 

O.l   24.47 

59.70 

30.2 

12.96 

19.61 

30.2 

42.87 

54.83 

30.2    37.20 

45.30 

30.2  1  19.15 

41.43 

11.1   24.38 

59.45 

31.2 

12.74 

19.39 

31.2 

42.76 

54.63 

31.2    36.77 

45.25 

31.2    19.01 

41.31 

K2.1   24.30 

1 

59.20 

32.1 

12.52 

19.16 

32.2 

42.66 

54.45 

32.2    36.35 

45.19 

32.2 

18.87 

41.19 

8.32        -8.26 

15.88     -15.85 

7.02       -6.95 

18.27      +18.24 

7.< 

VI       - 

7 .57 

21"  38«  19*-542^ 

22^  16"    8:6561   22^  S?'^  39".016 

23^^   27°^  4V.\'2'o\   *2.?»^   \1^ 

^^^  .*a^ 

^ 

{?*»    S' 

6''M  1 

^'86** 

23'  2\ 

r'\iz  1 

-81'* 

49' 

2",34 

+86* 

'   50' 

0^".^^ 

\  \  -% 

L^   ^1%' 

^'^••AT. 
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FOR  THE  UPPER  TRANSIT  AT  WASfFINGTOX. 


UCetl. 

Mag.  6.0 


Right 
Ascension. 


Declina- 
tion. 


0J2 

10.2 

20J2 

30.2 

.     9.1 

19.1 
.  1.1 
11.1 
21.0 
31.0 

r.  10.0 
19.9 
29.9 

Y  9.9 
19.9 

29.8 

■e    8.8 

18.8 

28.8 

ly     8.7 

18.7 
28.7 
«.  7.6 
17.6 
27.6 

pt.  6.6 
16.5 
2G.5 

et.  6.5 
16.5 

26.4 
ov.    5.4 

15.4 
25.3 
5.3 

15.3 
25.3 
35.2 


h 
0 


m 
25 


-  4  24 


49.149 
49.041 
48.936 
48.838 
48.752 

48.685 

48.640   j^ 

48.624  — 

48.642   " 

48.696   ^* 
«3 


108 

105 

98 

80 

67 

45 


tt 


uiPkce 
^,  Tana 


48.789 
48.924 
49.098 
49.311 
49.558 

49.831 
50.128 
50.439 
50.756 
61.071 

51.375 
51.663 
51.926 
52.161 
52.361 


135 
174 
213 
247 
273 


297 
311 
317 
815 
304 

288 
263 
235 
200 
164 


52.525  j2e 

52.651  ^ 

52.741  ^ 

52.794  ^ 

52.814  — 
9 


52.805 
52.769 
52.712 
52.636 
52.546 


52.446 
52.338 
52.227 


36 

57 

76 

90 

100 

lOS 
111 


52.80 
53.42 
53.93 
54.32 
.54.56 

54.64 
54.53 
54.21 
53.67 
52.88 

51.86 
50.59 
49.10 
47.41 
45.56 

43.57 
41.51 
39.42 
37.36 
35.37 

33.51 
31.83 
30.36 
29.14 
28.18 

27.51 
27.10 


02 
51 
39 
24 
8 

11 
32 
54 

79 
102 

127 
149 
IGO 
185 
199 

206 
209 
206 
199 
186 

168 

147 

122 

96 

67 

41 


26.97  — 
27.06     • 


27.38 

27.87 
28.49 
29.21 
29.98 
30.78 

31.57 
32.32 
32.99 


32 

49 

62 
72 
77 
80 
79 

76 
67 


ISCeU. 

Mag.  5.J 


Right 
.Aact'naion. 


1: 


48.196 
1.003 


56.65 
-0.077 


h 
0 


m 
30 


108 

100 

99 

88 
70 

49 


s 
59.497 
59.389 
59.283 
59.184 
59.096 

59.026 
58.977  jg 
58.958  — 
58.971  ^^ 
59.020   *® 

89 

59.109 
59.239  *^ 
59.410  *"^ 
69.619  ^ 
69.862  ^" 

272 

60.134 
60.428^ 
60.739  ^" 
61.055  ^^* 
61.371  ^^* 

306 
61.677 
61.968  ^^ 
62,234  ^** 
62.473  ^^ 

62.678  ^ 
170 

62.848  J32 

02.980   ^ 

63.075   ^ 

63.135 

63.161    - 
3 

63.158 

63.127 

63.074 

63.002 

62.916 

62.818 
62.712 
62.602 


31 
53 
72 

86 
98 

106 
110 


Declina- 
tion. 


-  4     2 


54.33 
54.95 
55.48 
55.89 
56.14 

56.24 
56.15 
55.85 
55.:i3 
54.56 

53.57 
52.33 
50.87 
49.20 
47.37 

45.40 
43.35 
41.27 
39.20 
37.21 


62 
53 
41 
25 
10 

9 
30 
52 
77 
99 

124 
146 
107 
183 
197 

203 
2U8 
207 
190 
187 


35.34 
33.65  ^^ 
32.17  **** 
30.93  ^^* 
29.95   ** 

70 


29.25 

28.82 


43 


15 

28.G7  - 
28.75     ^ 
29.05 

29.52 
30.13 
30.86 
31.63 
32.43 

33.22 
33.98 
34.67 


30 
17 

01 
73 

^•» 

It 
80 
79 

76 
GO 


.C  CassiopeiB. 


Mag.  3.' 


Right 
Ascension. 


h 
0 


m 
32 


s 

21.192 
20.942 


250 
249 


20.693 
20.456  ®' 


68.516 
1.002 


+0.06 
+0.4 


+0.01 
+0.1 


58.34 
-0.071 


20.244 


212 
177 


19.935   y. 

19.858   j3 

19.845  - 

19.901    ^" 
123 

20.026 

106 
263 
322 
376 
418 


20.222 
20.485 
20.807 
21.18:J 

21.601 
22.048 
22.514 


417 
4li6 

22.086  ^'^ 
23.452  ^^ 

449 

23.901 

423 


24.323 
24.709 
25.052 
25.347 


386 
343 
295 
242 


Deollno- 
tion. 


+53  26 


// 


47.51 
47.02 
46.05 
44.64 

42.84 


49 


141 
180 
211 


40.73 
38.40 


233 


.  244 


246 
•237 
217 


25.589  jj^, 
25.776  ,3; 
25.910   .^ 
25.989   2-  ' 
26.016  —  ! 

22| 

25.994        1 

25.924    •'^l 

25.811  ^I'*' 

25.609  ^''^ 

25.475  ^■'*^  i 
210  I 

25.260        ! 

25.025  ^'  j 

24.776  ^^^  i 


35.96 
33.50 
31.13 

2S.96 

I  DO 

27.06 

24.41  "^ 

23.75    "* 
17 

23.58  "7 
23.89  ^^ 
24.60  ^ 
25.96  ^^' 
27.6.^  ^'^ 

29.73 
;M.82  ** 

3T  •.o  291 

40.80  ""' 

315 
43.05 
47.13  ''' 
50.28  ^^^ 
53.32  '^ 
56.22  ^ 

2(i8 


58.90 
01.3 1 
63.39 
65.08 


241 
208 
149 


127 
66.35 

80 

67.15    ., 
67.45     - 


7t  Andromedse. 

Mag.  4.4 


20.390 
1.679 


25.07 
+1.',V 


Right 
Asctinsion. 


h      m 
0     32 

s 
27.519 
27.371  "* 
27.224  ^" 
27.083  "^ 
26.958  ^^ 

104 

26.8,54  .3 
26.781  .' 
26.744  — 
26.749  ^ 
26.803  ^* 

103 

26.906 
27.059  ^^ 
27.262  ^ 
27.510  ^® 
27.796  ^ 

320 

28.116 
28.460  ^" 
28.819  ^' 
29.183  ^'* 
29.544  ^^ 

348 

29.892 
30.220  ^^ 
30.521  *!![ 
30.788  ^'^ 
31.020^" 

191 


31.211 
31.361 
31.470 
31 .540 
31.572 

31.571 
31.537 
31.475 
31.388 
31.281 


150 

109 

70 

32 

1 

34 

f>2 

S7 

107 

12f. 

31.155 
31.015";; 
30.868  "' 


26.620 


Declina- 
tion. 


♦-33    15 
It 

62.36 
61.66 


60.67 
69.40 
57.93 

66.30 
64.60 
52.91 
51.31 
49.87 


99 
127 
147 
163 


170 
IGO 
160 
144 
120 


48.67   ^^ 

f -75   56 

^'•^^^    18 
47.01  — 

47.21   '^ 
00 

47.S1 


48.79 
50.13 
51.80 
53.74 


98 
134 
107 
194 
217 


55.91 

58.26  ^ 
66.72  ^** 

2.'>2 

63.24  "'^ 
65.78  ^* 

250 


68.28 
70.09 
72.9S 
75.08 
77.00 

78.67 
80.10 
81.23 
82.05 
8L .  Ot> 

82.71 
82.53 
82.02 


211 

2J9 

210 

192 
107 

143 

113 

«2 

oO 

16 

IS 
51 


o.m 
+0.1 


4-0.07 
+0.4 


45,46 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  2.2 


ocassiopete. 
Mag.  4.7 


SI  CaasiopelK. 
Mag.  5.6 


C  AndromedflB. 
Mag.  4.3 


Right 


h      m 
0     39 


26.503 
26.380 
26.259 
26.145 
26.042 

25.956 
25.893 
25.859 
25.857  — 
25.893  ^ 

77 

25.970 


123 

121 
114 
103 


08 
84 


26.089 
26.251 
26.453 
26.691 

26.962 
27.258 
27.571 
27.894 
28.218 

28.536 
28.838 
29.118 
29.370 
29.588 


119 
182 
202 
238 
271 


.4 
.4 
.4 
.4 
.3 

>.3 
►.3 
j.2 


313 
323 
824 
818 

8Q3 
280 
252 
218 
181 


29.769 

29.912  ,^ 

108 

30.015 

30.080 

30.108  — 
5 


ce 

9^ 


30.103 
30.069 
30.010 
29.928 
29.830 

29.720 
29.599 
29.474 


84 
M 
82 
96 
liO 

121 
12S 


tian. 


Rifbt 


-18  25 


ft 


91.72 
92.20 


48 


22 

92.42  — 
92.38    * 


92.07 

91.49 
90.65 
89.53 
88.17 
86.56 

84.73 
82.72 
80.53 
78.23 
75.85 

73.46 
71.11 
68.85 
66.76 
64.86 


81 
58 

84 
112 
136 
161 
188 

201 
219 
230 
238 


236 
236 
200 

190 
168 


63.23 

«1««  100 

60.89  „ 
60.24,^ 
59.94  — 

6 


59.99 
60.38 
61.07 
62.00 
63.14 


64.42 
65.77 
67.13 
68.44 
69.63 

70.69 
71.56 
72.19 


89 

69 

93 

114 

128 

136 
136 
131 
119 
106 

87 
63 


h  m 
0  40 


200 
211 
208 
185 
156 

117 
71 


f 

6.539 
6.330 
6.119 
5.916 
5.731 

5.575 
5.458 
5.387   ,, 
5.371  — 
5.415  ,** 

107 

5.522 
5.691 
5.921 
6.208 
6.543 

6.917 
7.321 
7.744 
8.175 
8.602 

9.016 

9.407 

9.767 
10.080 
10.369 

10.602 
10.787 
10.924 
11.013  ^ 
11.055  — 

2 


169 
230 
287 
335 

374 

404 
423 
431 
427 
414 

891 
360 
822 
280 
238 


185 

137 

89 


25.444 
2.054 


l+OM 
l-hOA 


90.85 
-0.333 


11.053 
11.010 
10.928 
10.811 
10.665 

10.491 
10.298 
10.090 


43 

82 

117 

146 

174 

193 
206 


DaeliDft- 
tloii. 


Right 
AvwntioD. 


+47  49 


// 


70.41 
69.93 
69.00 
67.68 
66.01 

64.07 
61.92 
59.69 
57.45 
55.31 

53.36 
51.69 
50.37 
49.42 
48.93 

48.89 
49.31 
50.10 
51.49 
53.18 

55.23 
57.56 
60.15 
62.92 
65.81 

68.77 
71.74 
74.66 
77.47 
80.12 

82.56 
84.73 
86.61 
88.12 
89.23 

89.92 
90.16 
89.96 


48 

98 

132 

167 

194 

215 
223 
224 
214 
196 

167 

132 

96 

49 

4 

42 

88 
130 
169 
206 

233 
259 
277 
289 
296 

297 
292 
281 
265 
244 

217 
188 
151 
111 
69 

24 
20 


+0.02 
+0.2 


49.29 
+1.104 


h     m 
0     40 


69 
69 
66 

60 
52 

39 
28 


f 

9.22 
8.53 

7.84 
7.18 
6.58 

6.06 
5.67 
5.39   ^ 
6.26  — 
5.30    * 

18 

34 
49 
60 
72 
81 

87 
91 
93 
92 
89 

84 
77 
69 
60 
48 

38 
27 
14 


5.48 
5.82 
6.31 
6.91 
7.63 

8.44 

9.31 
10.22 
11.15 
12.07 

12.96 
13.80 
14.57 
15.26 
15.86 

16.34 

16.72 

16.99 

17.13 

17.15  — 
9 

17.06 

16.85 

16.54 

16.11 

15.60 

15.01 
14.36 
13.68 


21 
31 
43 
51 

:>9 

65 
68 


DeoUii»> 
tknL 


Right 


+74  32 


ff 


30.88 
30.87 
30.26 
29.06 
27.33 

25.13 
22.56 
19.74 
16.79 
13.82 

10.94 
8.29 
5.94 
3.99 
2.51 


1 

61 
120 
173 
290 

257 
282 
295 
297 
288 

265 
235 
195 
148 
97 


J-'^    43 

l.U  ~ 
1.22  " 
1.89  •^ 
3.08  "• 

169 

4.77 


6.92 

9.48 

12.39 

15.59 

19.01 
22.60 
26.26 
29.93 
33.54 

36.98 
40.21 
43.13 
45.66 
47.72 

49.27 
50.23 
50.60 


215 
256 
291 
320 
342 

359 
366 
367 
361 
344 

323 
292 
253 
206 
155 


96 
37 


h      HI 
0     42 


8 

57.151 
57.024 
56.896 
56.772 
56.659 

56.563 

56.492 

56.453 

56.450  — 

56.491   " 
86 

56.577 


127 
128 
124 
113 
96 


71 
39 


56.709 
56.888 
57.109 
67.369 

57.660 
67.976 
58.309 
58.649 
58.988 

59.318 
59.630 
59.920 
60.180 
60.406 


132 

179 
221 
260 
291 

816 
833 
840 
839 
330 

312 
290 
260 
226 
191 


8.510 

3.750 


60.597 
60.750 
60.865 
60.943 
60.988 

61.000 
60.983 
60.941 
60.874 
60.788 

60.685 
60.567 
60.441 


153 

115 

78 

45 

12 

17 
42 

67 

86 

103 

118 
126 


Declina- 
tkm. 


+23  48 


ff 


71.04 
70.35 
69.47 
68.42 
67.22 

65.97 
64.70 
63.48 
62.38 
61.45 

60.76 
60.34 


69 

88 

106 
120 
125 

127 

122 

110 

93 

69 

42 


10 

60.24  — 

60.48  ^ 

61.05  " 
90 

61.95 


123 
150 
175 
198 
210 


218 
223 
221 
216 
206 


63.18 
64.68 
66.43 
68.36 

70.46 
72.64 
74.87 
77.08 
79.24 

81.30 
83.23 
85.00 
86.57 
87.95 

89.10 
90.02 
90.69 
91.12   ^^ 
91.29  — 

7 


91.22 
90.89 
90.33 


193 
177 
157 
138 
115 


92 
67 
43 


38 
56 


^.\\T 


+0.2 


'--1917 21 


+0.08 
+0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


V  Caasiopeln. 

<^PUoinin. 

A.Hydri. 

MCdL  V 

Washington 
Mean  Time. 

Mttg. 

3.6 

Mag. 

4.6 

Mag.  5.0 

Mag.4jJ 

^^^^^^ 

Rteht 

Dorlina- 

Right 

Derlhiih 

R%ht 

Declinfr- 

RVit 

ogJH 

Aacoaiion.         tion. 

1 

Aacenakm. 

tkm. 

AjoflBiiaiL 

ticm. 

AmnkiB. 

^^^H ' 

h      m                •      ' 

h      m 

•      / 

h      m 

•      / 

h      m 

1 ^^^^^^B^ 

■  s 

0     44         +57  22 

0     44 

+  78 

0     45 

-76  21 

0     4S 

-If 

Jan.     0.3 

s 

58.92 

s 
23.511 

99 

9.06 

1 
44.83 

WW 

102.71 

s 
46.956 

^H 

10.2 

4.845  ^^ 

58.62   ^ 

23.401  "^ 

8.37   ^ 

44.03   ^ 

102.06  " 

46.846  "" 

9s9 

20.2 

4.561  ^ 

57.80   ^ 

23.291  "^ 

7.65   '^ 

43.27   ^® 

100.81  ^^ 

46.735  "' 

sijtS 

30.2 

4.286  ^'* 

56.51  ^^ 

23.183^" 

6.95   ^ 

42.55   " 

99.00  ■" 

46.62?"* 

37  j9 

Feb.    9.1 

4.036  ^^ 

54.80  "' 

23.086   ^ 

6.27   ^ 

41.90  " 

96.68  "^ 

46.627*" 

S7jfl 

212 

208 

84 

60 

u 

278 

8ft 

^W 

19.1 
Mar.    1.1 

3.659  ,^ 

52.72 

23.002   ^ 
22.942   33 

41.35   ^ 
40.89  3, 

93.90 
90.76  '" 

^            3411 

46.442 
46.379  „ 

37 

£3 

11.1 
21.0 

3.553   ,^ 
3.517  — 

45.30 

22.909     J 
22.908  — 

^•84    15 
4.69  — 

40.55   „ 
40.32 

87.30^ 
83.65'® 

46.342    ^ 
46.336  — 

mA 

31.0 

3.5.=>6   ^* 

42.78 

22.945   " 

4.75     • 

40.24   - 

79.88  *^ 

46.367  ** 

SLTw 

117 

237 

79 

31 

4 

SS3 

71 

J 

Apr.  10.0 

3.673 

40.41 

23.024 

5.06 

40.28 

76.05 

46.438 

SSJM 

20.0 

3.868  '** 

212 
38.29 

23.144  ^^ 

5.63   *^ 

40.46   ** 

72.25  »~ 

46.651  *" 

MJM 

29.9 

4.137  ^ 

36.51  ^^ 

23.308  ^^ 

6.46   ^ 

40.76  ^ 

68.5?"* 

46.706** 

May    9.9 

4.476  "^ 

3.5.12  ^^ 

23.510  *" 

7M  "° 

41.21   ^ 

66.09*** 

46.900  *•* 

31J)|- 

19.9 

4.873  ^ 

04 

34.18 

23.748  ^ 

8.89  '^ 

41.76  « 

61.86^ 

47.130  "" 

9o3| 

447 

45 

270 

157 

05 

288 

MI 

B 

29.8 

5.320 

33.73 

24.018 

10.46 

42.42 

58.98 

47.392 

28.31 1 

June    8.8 

5.S02  *^^ 

33.77     * 

24.312  ^ 

12.20  *"* 

43.17   ^* 

56.51  "^ 

47.678  *" 

26  Jll 

18.8 

6.308  '^^ 

54 

34.31 

24.622  ^^° 

14.07  ^^' 

43.98   *^^ 

54.51  ^ 

47.983  *** 

24^311 

28.8 

6.823  ^^^ 

3,5.33  '"^ 

24.940  ^^* 

16.(M  ^^ 

44.86   ^ 

53.01  '^ 

48.297  '" 

22J1J 

July    8.7 

7.336  "•"* 

36.80     ' 

25.260  **^ 

18.06^ 

45.76   ^ 

52.07    ** 

48.613  *" 

20  JIM 

497 

188 

311 

199 

89 

36 

308 

■ 

18.7 

7.8:«          3S.6S 

25.571 

20.05 

46.65 

51.71 

48.921         18.40  J 

28.7 
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40.303 

40.590 
40.845 
41.067 
41.255 
41.406 

41.521 
41.601 
41.646 


132 
153 
167 
171 
166 

162 

137 

02 

60 

2 

52 
106 
160 
211 
258 

297 
828 
352 
366 
371 

367 
356 
339 
315 
287 


255 
222 
188 
151 
115 


80 
45 


41.654  — 

41.627  ^ 

60 


41.567 
41.476 
41.355 


01 
121 


Dwltaift- 
tkm. 


+34  35 


ff 


59.59 
59.57 
59.26 
58.66 
57.82 

56.75 
55.49 
54.13 
52.71 
51.30 

49.98 
48.81 
47.84 
47.13 
46.70 

46.59 
46.81 
47.34 
48.19 
49.32 

50.70 
52.30 
54.06 
55.95 
57.93 

59.95 
61.98 
63.96 
65.87 
67.69 

69.37 
70.90 
72.26 
73.41 
74.35 

75.02 
75.44 
75.57 


3 

31 

60 

84 

107 

126 
136 
142 
141 
132 

117 
07 
71 
43 
11 

22 

63 

85 

113 

138 

160 
176 
180 
108 
202 

203 
108 
101 
182 
168 

153 

136 

115 

04 

67 

42 
13 


JOLa 


35.965 
1.215 


42.98 
+0,690 


65  CSassiopelje. 
Mag.  6.2 


Right 
Ajonukxn. 


h     m 
2      7 

s 
59.43 
59.07 
58.67 
58.24 
57.81 

57.40 
57.02 
56.70 
56.47 
56.31 

56.25 
56.30 
56.45 
56.72 
57.07 

57.52 
58.04 
58.61 
59.23 
59.89 

60.55 
61.21 
61.86 
62.48 
63.06 

63.60 
64.07 
64.48 
64.83 
65.10 

65.29 
65.41 
65.45 
65.41 
65.28 

65.07 
64.80 
64.47 


56.952 
2A72 


36 
40 
43 
43 
41 

38 
32 
23 
16 
6 

6 
15 
27 
86 

45 

52 
57 
62 
66 
66 

66 
65 
62 
68 
54 

47 
41 
35 
27 
10 

12 
4 

4 

13 
21 

27 
33 


Derlina- 
tlon. 


+66    8 


tt 


33.94 
34.83 


80 


35.18  — 
34.99  '^ 
34.26   ^ 

124 

33.02 

160 
206 
234 
255 
263 

250 
247 
226 
106 
160 


31.33 

29.25 
26.9] 
24.36 

21.73 
19.14 
16.67 
14.41 
12.45 


no 

74 


10.85 
9.66 

8.64  — 
8.83   ^® 

66 

9.49 
no 

153 
190 
234 
254 


10.59 

12.12 
14.02 
16.26 

18.80 
21.58 
24.54 
27.64 
30.79 

33.94 
37.02 
39.97 
42.72 
45.17 

47.26 
48.94 
50.13 


278 
296 
310 
315 
315 


308 
295 
275 
245 
209 


168 
110 


10.21 

+2.261 


+0.07 
+0.3 


-^.04 
+0.6 


J+0.09 
^+0.3 


-0.13 
+0.5 


SPertei. 

Mag.  5.4 


Right 
Aaceasion. 


h 
2 


in 
8 


s 

6.488 
6.294 
6.072 
5.832 

5.588 

5.351 
5.135 
4.953 
4.816 
4.735 

4.717 
4.768 
4.888 


104 
222 
240 
244 
237 


216 

182 

137 

81 

IS 


51 
120 


5.078  *•" 


253 
313 


5.331 

5.644 
6.007 
6.409 
6.841 
7.292 

7.751 
8.207 
8.649 
9.073 
9.468 

9.830 
10.152 
10.435  ^ 


363 
402 
432 
451 
459 


450 
442 
424 
305 
362 


322 


10.672 
10.864 


237 
192 
145 


11.009  ^^ 
11.106  ^^ 
11.154  — 
11.153  ^ 
U.104   *^ 

04 


11.010 
10.871 
10.094 


139 
177 


Declina- 
tion. 


+50  40 


45 


71.92 
72.37 
72.39  — 
71.97  " 
71.13   ** 

121 


69.92 
68.38 
66.60 
64.62 


154 
178 
198 


62.55  *^ 

208 


60.47 
58.48 
56.65 
55.08 
53.79 


199 
1K3 
157 
129 
94 


52.85    „ 
55 

52.30 

52.13  — 

52.38  ^ 

53.01  ^"^ 

101 


54.02 
55.36 
57.03 
58.97 
61.14 

63.47 
65.94 
68.51 
71.09 
73.66 

76.17 
78.57 
80.81 
82.81 


134 
1«7 
194 
217 
233 


247 
257 

2r>s 

257 
251 


240 
224 
200 


-,.  175 


84.56 

86.01 
87.08 
87.76   ^ 


145 


107 


4.556 
1.578 


^»Cctl. 
Mag.  4.5 


Right 
Ascension. 


h 
2 


m 
8 


8 

37.464 
37.364  ^^ 
37.245  "® 
37.116  ^^ 
36.982  ^^* 

132 


36.850 
36.729 
36.625 
36.548 
36.503 


36.498 
36.536 
36.620 
30.749 
36.921 

37.133 
37.380 
37.655 
37.953  ^ 


121 

104 

77 

45 

5 

38 

84 

129 

172 

212 

247 
275 


310 
316 


38.263 

38.579 
38.893 
39.198 
39.490 
39.762 

40.008 
40.227 
40.418 
40.578 
40.708 

40.806 
40.875 
40.915  ^^ 
40.925  - 
40.908  ^' 

43 

40.865 
40.796 
40.706 


314 
305 
292 
272 
246 


219 
191 
IGO 
130 

98 


69 
40 


69 
90 


Declina- 
tion. 


+  8  27 


ff 


61 
62 
62 
58 
54 

46 
35 
21 


36.46 
35.85 
35.23 
34.61 
34.03 

33.49 
33.03 
32.68 
82.47 
32.41  — 

15 

32.56 
32.90 
33.47 
34.28 
35.30 

36.54 
37.95 
39.51 
41.20 
42.94 

44.70 
46.42 
48.06 
49.59 
50.96 

52.13 
53.10 
53.84 
54.37 
54.67 

54.78 
54.72 
54.49 
54.14 
53.70 

53.18 
52.60 
51.98 


34 

57 

81 

102 

124 


141 
156 
160 
174 
176 


172 
164 
153 
137 
117 


07 
74 
53 
30 
11 

6 
23 
35 
44 
52 

58 
62 


+0.08 

+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WaahlncUm 


IncUm 
Tuno. 


Jan.  0.3 
10.3 
20.3 
30.2 

Feb.    0.2 

19.2 
liar.  1.2 
11.1 
21.1 
31.1 

Apr.  10.0 
20.0 
30.0 

May  10.0 
19.9 

29.9 

June    8.9 

18.9 

28.8 

July    8.8 

18.8 
28.7 
Aug.  7.7 
17.7 
27.7 

Sept.  G.6 
IG.O 
2().6 

Oct.  6.6 
16.5 

26.5 

Nov.    5.5 

15.4 

25.4 

Dec.    5.4 

15.4 
25.3 
35.3 

Mean  Place 
Sec  d^  Tan  d 

Dtfi  Of  Dm  a 


^  Fomacis. 
Mag.  5.2 


Right      I    Dcclina- 
Awenskm.  j      tion. 


h 
2 


m 
9 


I 

I    -31     6 


16.491 
16.338 
16.169 
15.992 
15.81 1 

15.635 
15.473 
15.331 
15.219 
15.142 

15.107 
15.116 
15.175 
15.283 
15.440 

15.641 
15.883 
16.159 
16.461 
16.782 

17.114 
17.449 
17.777 
18.090 
18.383 

18.648 
18.881 
19.078 
19.238 
19.358 

19.439 
19.481 
19.486  ~~ 
19.455  ^^ 


153 
169 
177 
181 
176 


162 

142 

112 

77 

35 

9 

59 

108 

157 

201 

242 

276 
302 
321 
332 

335 
328 
313 
2<J3 
263 

233 
197 
160 
120 
81 

42 


64 
93 


19.391 

19.298 
19.177  ^^^ 
19.033 

14.907 
1.168 


144 


50.96  ^^ 
51.99  ^^ 
52.C3   2^ 

52.87  -- 

52.70    ^^ 
58 


51.16 
49.82 
48.14 
46.13 

43.85 
41.33 
38.62 


;^  TxlanfQll. 

Mag.  4.1 


Right 
AsnensioEi. 


h      m 


Dorlina- 
tion. 


+33  11 


tt 


24.214 
24.087 
23.940 


127 
147 


23.776  ^" 


23.606 


170 
160 


96 
134| 

168 
201 
228 


252 
271 


35.79  ^ 
291 

292 


32.88 

29.96 
27.11 
24.38 
21.86 
19.61 


285 
273 
252 
225 
192 


154 

111 

&5 


17.69 

16.15 

15.04 

14.39    jy 

14.22  — 
30 

1,4.52 

15.29 

16.48 

18.04 

19.91 


77 
119 
156 
187 
211 


24.26  ^^ 
26.54^ 
28.79  ^^^ 
30.89  ^*° 

190 

32.79 
3-1.40  '^^ 
35.68  ^^ 

47.01 
-0.604 


23.440 
23.285  *" 
23.155  *^ 
23.055  ^^ 
22.998  " 

10 

22.988 


42 
97 


23.030 
23.127 
23.276  "^ 
23.478  *^ 

247 


66.32 
66.32 
66.04 
65.50 
64.71 

63.71 
I  62.53 
!  61.25 
\  59.91 
I  58.57 

57.32 

56.21 

55.28 

;  54.61 


54.20 


23.725 
24.011 
24.332 


286 
321 


24.678  ^^^ 


350 
366 


f0.05 

+0.3 


+o.a3 

+0.6 


25.037 

25.403 
25.7r>S 
26.11:2 

26.460 

Oil  7—  317 

290 

27.067 


365 
354 
338 


I 

j  54.10 

j  54.32 
I  54.S3 
I  55.(;6 
'  56.74 

58.06 
59.60 
61.31 
63.12 
65.03 


260 
227 


27.3L7 

27.554 
^,  ^.^  193 


27.906 

28.029 
28.118 
28.170 
28.188 
28.170 

2S.U9 
28.036 
27.922 


l.')9 
123 


0 

28 

54 

79 

100 

118 
128 
134 
134 
125 

111 
03 
67 
41 
10 

22 

51 

83 

108 

132 

154 
171 
181 
191 
193 


67Ceti. 

MiBg.  5.7 


so 


52 


18 

18 
51 

83 
111 


6(5.96 
68.89  ^^ 
70.78  ^'^ 
72.61  *f 
74.33  ^'^ 

159 

'  75.92 
I  77.37  "^ 


I     T 


78.66 


129 


.,„  ^-   109 

79. /o 


i  80.64 


81. 2S 
81.69 
81.83 


89 
6i 

41 
14 


22.490 
1.199 

+0.07 
+0.3 


50.23 
+0.661 


Rtftt 
AmnsiDn. 


h 
2 


m 
12 


-0.04 
+0.6 


s 
52.088 
51.983 
51.861 
51.728 
51.589 

51.452 
51.324 
51.215 
51.129 
51.076 

51.061 
51.088 
51.159 
51.275 
51.434 

51.633 
51.867 
52.132 
52.418 
52.720 

5:5.029 
53.:i38 
53.639 
53.927 
5-1.196 

54.441 
54.659  ^^® 


106 
122 
183 
139 
137 

128 

109 

80 

53 

16 

27 

71 

116 

159 

199 


234 

265 
280 
302 
309 


309 
301 
288 
209 
215 


Dflrllna- 

tkUL 


54.848 
55.006 
55.132 

55.228 
55.293 
55.327 


189 

158 

126 

96 

65 
34 
6 


55.333  — 

55.310   ^ 
48 

55.262 

55.188    '* 

55.092   ^ 


-  6  47 


*t 


71.66 
72.54 
73.25 
73.80 
74.15 

74.29 
74.23 
73.93 
73.41 
72.64 

71.64 
70.40 
08.94 
67.27 
65.44 

63.48 
61.42 
59.32 
57.23 
55.21 

53.32 
51.61 
50.11 
48.89 
47.96 


71 
55 

35 
14 

0 

30 

63 

77 

100 

134 
140 
187 
188 
IM 

206 

210 
209 
202 
189 

171 

150 

122 

93 

01 


Mag.  3. 


■  I 


47.35   ^ 
47.07  - 
47.10     * 


47.44 
48.04 

48.86 

49.85 

50.97 

52.17 

53.37  ^^ 
116 

54.53 

55.62 

56.60 


34 

00 

82 

99 
112 
120 


109 
98 


50.533 
1.007 


75.03 
-0.119 


h      m 
2     13 


3B6 


293 


+0.06 
\+0.^ 


+0.01 


s 
34.352 
34.086 
33.803 
33.510 
33.218 

32.935 
32.673 
32.440^, 
32.247  *" 
32.101  *^ 

91 

32.010  33  i 
31.977  — 
32.007  ^ 
32.108  * 
32.261  ^ 

318 


32.479 
32.752  ^ 
33.073  ^^^ 
33.435^ 
33.825  ^ 

409 


I 


34.234 
34.652 
35.067 
35.468 
35.842 


418 
415 
401 
374 
340 


36.182 
36.481  ^ 
36.730  ^^l  i 
36.925  ^^  I 
37.062  *^  = 

77  j 

37.139  ,, 

21 1 

37.160—' 
37.122  ^i 
37.031   ^ 

36.892  *^ ! 

ISo 

36.707       i 
36.484  ^ 
36.231  ^ 


32.555 
1.620 


+0.04 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


ton 

ae. 


OCeti. 

{Mira.) 
Var.  ]  .7-9.6 


Right 


h      m 
2     15 


•.3 
.3 
.3 
.2 
^ 

.2 
^ 
.1 
-1 
.1 

KG 
KO 
KO 
).0 
».9 

9.9 
8.9 
8.9 
8.8 
8.8 

L8.8 
».7 
7.7 
17.7 
27.7 

6.6 
16.6 
26.6 

6.6 
16.5 

26.5 

5.5 

15.4 

25.4 

5.4 

15.4 
25.3 
35.3 

lace 


s 
10.717 
10.616 
10.496 
10.366 
10.229 

10.093 
9.966 
9.856 
9.772 
9.719 

9.703 
9.729 
9.800 
9.915 
10.073 

10.272 
10.505 
10.769 
11.054 
11.356 

11.664 
11.973 
12.274 
12.563 
12.833 

13.079 
13.300 
13.490 
13.651 
13.782 

13.880 
13.948 
13.988 
13.997-^ 
13.979   ^® 

44 

13.935 
13.865 
13.772 


La 


101 
120 
130 
137 
136 

137 

110 

84 

53 

16 

26 

71 

115 

15$ 

199 

233 
264 
285 
802 
308 

309 
301 
289 
270 
346 

221 
190 
161 
131 
98 

68 
40 


70 
03 


Decltaift- 
tkm. 


-  3  20 


// 


83 
71 
58 
41 
24 


69.37 
70.20 
70.91 
71.49 
71.90 

72.14 


72.21  — 

72.06   ^* 

71.71   ** 

71.14  " 
81 


70.33 
69.31 
68.05 
66.59 
64.94 

63.16 
61.25 
59.27 
57.28 
55.33 

53.46 
51.74 
50.22 
48.93 
47.90 

47.17 
46.72 
46.59 
46.74 
47.14 

47.77 
48.58 
49.51 
50.53 
51.58 

52.63 
53.63 
54.54 


102 
136 

146 

166 
178 

191 
198 
199 
195 
187 

173 
152 
139 
108 
73 


45 
_W 

15 
40 
68 

81 

93 

103 

106 

106 

100 
91 


^cyomacU. 
Mag.  5.4 


Right 
Auransioo. 


9.150 
1.002 


73.83 
-0.058 


h       m 
2     18 


+0.06 


\md    1+0^ 


0.00 
-hO.6 


8 

46.250 
46.119 
45.971 
45.811 
45.646 

45.484 
45.331 
45.197 
45.088 
45.013 

44.977 
44.984 
45.037 
45.138 
45.285 

45.475 
45.704 
45.968 
46.257 
46.566 

46.885 
47.206 
47.522 
47.826 
48.111 

48.372 
48.604 
48.804 
48.969 
49.099 

49.193 
49.252 


131 

148 
160 
164 
162 

153 

134 

109 

76 

36 

7 

53 

101 

147 

190 

229 
264 


809 
819 

321 
316 
304 
285 
261 


232 
200 
165 
130 
04 


59 


49.276  ~ 
49.267     ® 


49.227 

49.156 
49.059 
48.937 


40 
71 

97 
122 


Derlixia- 
tion. 


-24  11 


// 


108 
76 
41 


37.21 
38.29 
39.05 
39.46 
39.51  ~ 

30 

39.21 
38.54 
37.54 
36.21 
34.57 

32.66 
30.50 
28.13 
25.60 
22.97 

20.28 
17.01 
15.02 
12.56 
10.32 

8.35 
6.70 
5.42 
4.56 


67 
100 
133 
164 
191 

216 
237 
253 
263 
260 

367 
259 
246 
224 
197 

165 

128 

86 


4.12- 
1 

4.13 

4.58 

5.44 

6.66 

8.21 


9.98 
11.93 
13.96 
15.98 
17.92 

19.72 
21.28 
22.56 


45 

86 

122 

155 

17? 

195 
203 
202 
194 
180 

156 
128 


<^Hydrl. 

Mag.  4.3 


Right 
AacwTOJon. 


44.646 
1.096 


35.30 
-0.449 


+0.05 
1+0.3 


+0.02 
+0.6 


h       m 
2     20 


s 
18.41 

17.86 
17.29 
16.70 
16.12 

15.56 
15.04 
14.58 
14.17 
13.85 

13.61 
13.47 
13.44 
13.51 
13.68 

13.95 
14.31 
14.75 
15.28 
15.85 

16.47 
17.10 
17.75 
18.38 
18.97 

19.52 
19.99 
20.38 
20.68 
20.88 

20.97 
20.94 
20.82 
20.59 
20.27 

19.87 
19.39 
18.87 


55 
57 
59 
58 
56 

52 
46 
41 
32 
24 

14 
3 

7 

17 
27 

36 
44 

53 
57 
62 

63 
65 
63 
59 
55 

47 
89 
30 
20 
9 

3 
12 
23 
32 
40 

48 
52 


Declina- 
tion. 


-69     1 


// 


83.20 
84.09 


89 


84.37  — 
84.06  '* 
83.15  ®* 

146 

81.69 

197 
243 
281 
316 
340 

360 
360 
371 
365 
360 


79.72 
77.29 
74.48 
71.32 

67.92 
64.32 
60.63 
56.92 
53.27 

49.77 
46.49 
43.52 
40.94 
38.80 


328 
297 
258 
214 
163 


37-17  107 

36.10 
35.63  — 
35.76   ** 
36.47   ^^ 

133 

37.79 

185 
234 
274 
303 
321 

327 
320 
301 
270 
230 


39.64 
41.98 
44.72 
47.75 

50.96 
54.23 
57.43 
60.44 
63.14 

65.44 
67.26 
68.53 


182 
127 


16.017 
2.795 


72.48 
-2.610 


+0.02 
+0.3 


+0.U 


I  Cassiopeifle. 
Mag.  4.G 


Right 
Aaoension. 


h       m 
2     22 

s 
15.31 
14.94 
14.53 
14.09 
13.64 

13.20 
12.79 
12.44 
12.17 
11.97 

11.88 
11.89 
12.02 
12.25 
12.59 

1^.02 
13.53 
14.11 
14.74 
15.41 

16.09 
16.78 
17.46 
18.12 
18.74 

19.31 
19.83 
20.29 
20.68 
21.00 

21.24 
21.39 
21.47 
21.46 
21.36 

21.18 
20.92 
20.58 


37 

41 
44 
45 
44 

41 
35 
27 
20 
9 

1 

13 
23 
34 
43 

51 
58 
63 
67 
68 

69 
08 
66 
62 
57 

52 
46 
39 
32 
24 

15 

8 

1 

10 
18 

36 
34 


12.509 
2.563 


Declina- 
tion. 


+67      1 


// 


72.79  ^ 
73.34- 
73.33  ^ 
72.79  ^ 

107 

71.72 

154 

194 

325 

248 

261 


70.18 

68.24 
65.99 
63.51 

60.90 
58.29 
55.76 
53.41 
51.32 

49.57 
48.19 
47.25 
46.76 


46.74  - 

44 


361 
353 

309 
175 

138 
94 
49 


47.18 
48.07 
49.38 
51.09 
53.16 

55.53 
58.18 
61.02 
64.04 
67.14 

70.27 
73.35 
76.35 
79.17 
81.71 

83.93 
85.76 
87.12 


89 

131 
171 
207 
237 


265 
284 
802 
310 
313 

808 
300 
282 
254 
222 


183 
136 


48.50 
+2.360 


-^\^ 
^.^ 


\ 
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W:iNhiiiRton 
Muan  Time. 


Jan. 


Fob. 


0.:i 
10.3 

20.3 

30.3 

0.2 


J  9.2 
Mar.  l.L> 
11.1 
21.1 
31.1 

Apr.  10.1 
20.0 
30.0 

May  10.0 
20.0 

June  8.9 
1S.9 
28.S 

July     S.8 

18.8 

Aug.  7.7 
17.7 
27.7 

Sc^pt.  (i.7 
1«.0 
20.0 

Oft.  0.6 
10.5 

20.5 

Nov.    5.5 

15.5 

25.4 

Det'.    5.4 

15.4 
25.4 
35.3 


Mcjii  PLu'«' 
i>ec  o.  Tun  o 


^Pcrsei. 
Mug.  4.2 


Kight 
.\.scvu.<ioii. 


h   m 
2  38 


s 
33.574 
33.410 
33.213 
32.989 


liVl 
107 
224 
237 
23U 


32.513 

32.285  f^ 

32.083  '^' 

31.920  ^'^ 

31.805  "^ 
:i7 


IXtlllLl- 

tioii. 


4  48  52 

(i().9(; 

IK> 

01.50     ^, 
20 

_  01.82  — 
i  01.09  " 
I  01.10   " 

i  00.20 

124 

I  59.02  "* 

'  -^  -,,  1.52 
,  tr  —  1^3 


10 


To 


31.748 
31.758 
31.833 
31.977  ^^^ 
32.186  ^ 

2t» 

32.455 

33.5.17  *^« 
33.973  ^'^ 


187 
li»2 


5;J.90 

51.98 
50.09 
48.31 
40./ 1 


IMi 

17b 


45.35 


136 
KM 


44.29    ,3 
43.5«i 


43.18 
43.10 
43.50 


440  I 
;^1.413         !  44.20 


3S 
2 

34 
70 


34.S59 
35.30i) 
35.728 
30.13-1 


44t> 
411 
42t> 

Am 

3M 


;  45.-i  ^^« 
:...--  132 

40.. ^f* 

IM 
LIN) 


48.14 
49.95 


51.95 


3I\>     . 


30.515 

30.S01 
..^  1-,  313 

.J.,  .-.,  27r) 

3-  4'c  234 
lUO 

37..S77  j^^    03.30 
38.021      _    05.54 


21.'> 


.54.10 
i  08.00 

233 


I 

,  00.99 


n\ 


221 


«»: 


38.118 

Jl» 

38.107  -- 
■> 

o>>.lli.> 

38. 1 15 

38.017    '"' 

.,-  w-r  n2 
•><  .0/0 


07.00"^* 
1D7 


;  09.03 
71.4(» 


Lf  I 


72. HI 


\:.\ 


VJ\i 


:;i.3oi 


«?i:i-  ff,  mil  o  ,      1.0^ 

V  »*  />«'/    j-hO.OS 


74.11 
74.97    ^' 


41.70 
■f-l.ilO 


-0.00 
•^0.0 


Mag.  3.7 


Ami'ILsiIoii. 


Doclinnr 
lion. 


h      m 
2     38 

.s 
01.581 


2  53 


ui 


01.490 

01.377 

01.247  '"^ 

61.108^^ 
143 

00.905 

60.827^ 

124 


1S.20 
17.40 
10.78 
10.17 

15.05 

I 

,  15.23 
,  14.97 


74 
68 
61 
52 
42 

20 


60.703 
00.001 
00.529 

00.494 
(>0.5l>0 
<i0.550 
00.040 
60.786 

00.909 
01.189 
01.441 
01.718 


102 
72 

35 


50 

96 

140 

183 


220 
2j2 
277 


14.83  — 
14.80     * 


15.08 

'  15.49 
10.12 
10.9<) 


22 

41 

63 
84 
105 


02.013 

307 


I  18.01 

'  124 

,  19.25  "* 

'  143 

'  20.08 
»>•>  .>c  157 

'  23.95  ^'° 

25.70  ^"^ 

27.48  ^"** 
174 


02.320         i:9.22 


02.029 
02.9:M 
03.230 
03.511 


30<J 
305 
2«J0 
2i>l 
2iXJ 


30.89 


167 
lo4 


1  32.43 

!  33.80  *^' 

'■  34.95  "^ 
I  03 


03.771 
W.009  "^ 
04.220  ^^\ 
04.405  ^]^ 
04.500  ^^'^ 

125 


04.085 
04.782 
04.848 
04.S84 
(M.Mrl  - 


y7 

36 


O4.S07 


•2\ 


52 


»)1.M5 
♦>4.:30    ^** 


1 


5i».870 
i.00\ 


I  35.88 
3().5^3 
30.95 
37.10 

i  37.irj 

I  30.70 
30.22 
35.00 
!  34.80 
^:i4.07 

33.24 

132.41 

31.01 

11.90 


117 
40 
15 

8 
32 

4S 

ri2 

74 
70 

.sO 


tO.OO 


TCetL 
Mag.  4.4 


Right 
AwGZksion. 


h      m 
2     40 


11.900 
ll.S5o 

11.584  ^^ 

ll.4:i2"*^ 
155 


11.277 
11.127 
10.990 


150 

137 


10.877  "' 


83 
48 


10.7M 

10.746     ^ 

10.740  — 

10.778   ^ 
84 


130 
172 


10.862 
10.992 

11.164 

ll.3fO 

245 


11.020 
11.891 
12.182 


271 
291 
305 


14.183 
14.394 


12.487 
12.795  ^ 
13.101^ 
13.399  *** 
13.082  ^ 

262 

13.944 

239 

211 

14.576  ''^ 

14.727  '^^ 
no 

14.846    ^ 

14.934    ^ 

14.989   *23 

15.012  -- 

I5.(H)5     ^ 

14.967 
14.000 
14.806 


3H 

67 
94 


Deiliiia- 
tion. 


-14  12 


'/ 


no 

87 

fti 
34 


83.41 

34.51 

35.38 

35.99 

36.33 

7 

36.40"" 

36.17    ^ 

35.67 

34.87 

33.80 

32.47 
30.89 
29.09 
27.09 
24.92 

22.66 
20.33 
18.00 
15.r2 
13.56 

11.58 
9.84 
8.37 
7.24 


RIgtat 


50 


107 
U8 

158 
180 

aoo 

217 


233 
228 
216 
198 


174 
147 
113 


0.4/ 

39 


0.(»8 
6.07 
6.44 
7.16 
8.18 


1 

37 

72 

102 

129 


9.47 
10.94 
12. M 
14.20 
15.83 

17.40 
18.84 
20.09 


147 
160 
166 
163 
l.'i7 

144 
125 


h  m 
2  40 

28.894  ^ 
28.806  ' 
28.G94 
28.565 


113 


10.209 


34.61 


28.424 

28.280 
28.141 
28.017 
27.914 
27.843 

27.809 
27.817 
27.871 
27.972 
28.118 

28.305 
28.531 
28.789 
29.07? 


141 
144 

131 
UM 
1(B 

n 

M 

8 

M 

im 

146 

187 


283 

29.375  ^ 

312 


29.687 
30.002 
30.314 


315 
312 


30.615  ^* 


30.902 

31.169 
31.413 
31.631 
31.822 
31.984 

32.117 
32.220 
32.293 
32.336   j2 
32.348  — 

IS 
32.330 
:i2.283  ^ 
32.206   " 


287 
267 

214 
218 
191 
162 
133 

1(0 
43 


27.153 


^ 

A^^ 
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I 


0.3 

10.3 

20.3 

30.3 

.     9.2 

19.2 
.      1.2 

11. 1 
21.1 
31.1 

-.  10.1 
20.0 
30.0 

y  10.0 
20.0 

29.9 
le    8.9 

18.9 

28.8 
8.8 


ly 


»g- 


spt, 


k't 


lo 


V. 


>^r 


18.8 
28.8 

4  .  i 

17.7 
27.7 

.    «.7 

lf>.6 

2t>.6 

ti.G 

Hj.5 

2(».5 
5.5 
15.5 

r».4 

15.4 
25.4 
35.3 


fj  Persei. 

.Mag.  3.9 


A;!)roii:iion. 


h       m 
2     44 


s 


40.440 
40.242 
40.001 
39.729 
39.440 


241  ■ 

272  [ 
280  '■ 
2<»l  I 


tion. 


-i-55  33 

// 

27.33 


28.-27 
28.7G 


01 

28.81  — 
28.41   *^ 

^3 


39.149        ,  27.58 
38.870 '"'^    26.33^^ 
38.621^^^    24.75  ^^'^ 
38.415  ^ 


ff2 


38.265 

3S.183 


38.174  — 
38.242  ^ 
38.390 '** 
38.611^* 

293 


22.91 
20.86 


ISl 
205 
210 


JS.70 
16.53  ^^' 

2QS 

14.45 

195 


12.50 
10.80 


170 
144 


«n  Place 
e  J,  Tan  d 


38.904 
39.257 
39.664 
40.112 
40.591 

41.089 
41.594 
42.096 
42.584 


353 
407 
448 
479 

498 

505 
502 
4S8 


43.051  ^*" 

439 

43.490 
43.894 

44.258*^ 

321 


404 


44.579 

44.854  ^'' 

222 

45.245  „^ 
45.:«9  „ 

45.414  — 


8.27    ,, 
7  55    '^ 

io?    34 

7.21  — 
7.26     ^ 

43 

7.69 

82 

117 

148 

177 

2113 

i  14.96 

i  17.18  ^^ 

19.55  ^' 

22.04  ^^^ 

24.61  ^' 

259 

27.20 


8.51 

9.68 

11.16 

12.93 


253 
246 


45.409 

45.347 
45.227 
45.054  *^'* 


A2 


120 


29.73 
32.19 
34.51  ^^ 
36.62  ^^^ 

38.47 
40.00 
41.16 


ISo 


153 
110 


37.944 
1.768 


7.10 
+1.458 


f0.09 
+0.3 


-0.07 
+0.7 


41  Aiietis. 
Mag.  3.7 


Right 

.V-SC-C'IUlOII. 


Dwliii  .- 
lion. 


li       111 
2     45 

7.526 
7.428   ®'- 
7.303  ^^' 
I .  lo7 
6.997  ^** 

104 


■r 


J6 


22.46 

22.43 

22.20 

21.79 
•)i  •>.) 


6.833  .  .20.49 
6.675  *"**  i  19.64 
6.532  "?  I  18.71 
6.415  "'  i  17.75 
6.333   ^^  I  16.80 

41 


6.292  ~ 
6.299  ^ 
6.:i56 
6.464 
6.623 


iii 
108 
159 
205 


6.828 
7.074  ''' 
7.:i,56  ^ 
7.666  '^^^ 
7.995  ^^ 

341 

8.336 
8.682 
9.024 
9.356  ^^ 
9.672  ^*^* 

9.968 


340 
342 


29t'. 


;* 

23 
41 

:j7 

73 

No 

yo 

SN 

70 
60 
40 
10 


15.92 
1.3.16 
14.56 
14.16 
14.00 

14.07 
14.41 
14.98 
15.80 
16.82 

18.03 
19.38 
20.8;J 
22.35  ^"'^ 


34 

o7 

82 

102 

121 

i:i't 
115 


23.90 

25.44 
26.94 


l.Tt 


lt2 


10.887 


..  ISO  i 


1^4 


30.93 


10.240  f  ? 
10.485  ]^'*  i  28.36 
10.701  ^^** !  29.70  ^**^ 

no 

OS 
S.") 
f.9 
."<0 

to 

22 
o 


11.041  j^.  32.03 
11.163  ^  33.01 
11.253  ^^    33.86 

11.307    20    •^*-^'> 

11.327  —  i35.IL 
10  ' 

11.311  ,  J35.5L 
11.261  ^"^'M  35.73 
11.178  ^"^135.78 


5.6:i2 
1.122 


0. 1  r, 

+0.50S 


+0.07 
1+0.3 


-0.03 
+0.7 


/^  Fomacis. 
M:i.u:.  4.5 


ni^ht 
Asirn-sion. 


h       111 
2     45 


DrrUiui- 
tiun. 


-  32  -II 


3S.7SS 

38.640  ^["^ 

3S.469  ^~l 

38.2.^2  *|^1 

3.S.IIS5  '''^" 
1119 

37.8S1J 

37.693  ''^^ 

37.516^" 

37.365  ^^^ 
110 
37.246 

80 


37.166 
37.133 
37.147 
37.211 
37.326 


33 
14 

04 
115 

Ifrl 


37.490 
37.698  ^ 
37.945  ^^^ 
38.225  ^ 
38.531  ^ 

322 

38.853 
39. 185  ^^^ 
39.518  ^ 
3H.844 
40.154""^ 


I     " 

79.75   „. 

80.72    .. 

81.27    ^^ 

81.3S~ 
31 

81.07 

80.33    '* 

79.19^)"* 

»-—      /■•!•       l**" 

I  4  .>>(> 

-r   -,i  l**" 

/5.<9 

219 


73.60 
71.1.1 
6S.47 
65.62 
62.67 

59.68 
56.71 


40.445 
40.708 
40.940 


203 
232 
198 


71.15^**' 
2<VS 


2x1 
29.) 
2tW 


29; 


53.85  ^'^ 


51.17 


268 


48.72  ^'^ 
212 

46.60  .„ 
«•«•'*  .31 

.n.o4  ^, 

30 
10 


42.69 
42.33 

42.49 
43.14 
44.26  "^ 

loo 


fw 


41.138       !45.si 


101 
122 

82 
41 

41.551  — 
41.517   ^* 

70 
41.447 


4 1 .299 

41.421 
4 1 .503 
41.547 


1-  . ,  iw 

219 

49.90 

I  r.o  •><  -*'^ 

'I..  .  .<<7 

I  ol./O 

I  57.24  ^^^ 

I  59.63  ^'^^ 
I  220 


41.343 
41.210 

37.016 
1.189 

+(M)5~ 
+0.3 


104 
1.33 


61.83 
!  65.39  ''' 


1  63.78  ^'•^' 


71.56 
-0.643 

+oay;\ 


a  Arletis. 
Masr.  5.5 


RiKht 
V.SLvn.sion. 


It       III 
2     46 

s 

56.230 


DccIIn:^ 
tion. 


+14  44 


I 


56.144 
56.032 

55  noi 

14'» 


112 
131 


55.608 
5').464 
55.333 


M4 
131 


oo.22o 


7.S 
1') 

3 

.»0 

97 

113 

ISO 

220 
259 
2S-| 
30t-> 
310 

321 

57.617  1*^^ 
57.926  '^^ 
58.221  ' 

275 
58.496 


55.147 

55.107 
55.110 
55.160 
55.257 
55.400 

55.586 
55.812 
56.071 
56.356 
56.662 

56.978 
57.299 


58.749 


253 


58.977  '^'^"^ 

59. 1 77  ^ 
172 

113 


59  349 

59.492 

113 

59.(;05 
59.687    .^ 
59.739   j,j 
59.758  — 

13 


59.745 
59.701 
59.627 


M 
74 


54.428 
1  MA 


\ 


36.03 
35.61 
35.13 
34.60 
34.0-1 

33.4«; 
32.89 
32.35 
31.88 
31.51 

31.28 
31.21 
31.32 
31.(h5 
32.19 


42 

48 

.'»7 
54 
47 
37 


11 

54 
7iV 


OM.t7t> 

33.91 
35.05 
36.34 
37.75 

40.75 
42.26 


9»'i 
114 
129 
141 
148 

152 
151 


...  -I    145 
43. /I 


45.08 

46.31 
47.40 
48.32 
49.05 
49.61 

50.00 
50.22 
50.31 
50.27 
50. 12 

49.87 
49..S5 
49.14 


n7 

123 

92 
73 
50 
:i0 

•22 
9 

4 

I". 


;«2 
II 


26.31 
+0.2«.-3 
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T*  Eridani. 

T  Persei. 

7  Sridanl. 

f  AiiettB(i 

WiLshincton 
Mean  Tunc. 

Mag.  4.S 

Map.  4.1 

Mag 

.4.0 

Mig.4 

■ 

li^hi       !     D<*-lIai- 

nfeht     .  iv.nn:i- 

Right 

Dfn-Iina- 

Rtehi 

AjK-oasiim.  '       tion. 

.Vsivasion.  '       tion. 

Ascension. 

tion. 

.IscrasloiL 

h      m                '-      ' 

;i      ni                °      ' 

h      m 

«■      f 

1 
h      m     1 

2     47     ;    -21  20 

2     52 

-  9  13 

2     54 

Jan.     O.W 

18.0(>7     ^    44.48 

s                        " 
24.231        '44.88     . 

s 
34.078 

9^ 

37.56 

s 
29.629 

10.3 

17.950""    45.73     .' 

24.059  *;-;' 45.73   ^ 

23.984  " 

38.63  '^' 

29.542  *^ 

20.3 

i7.si2^=*''"  1IJ.70  ;; 

23.S43"^'.'    40.20     ' 

23.805  "® 

39.52   ^ 

29.428  "* 

30.3 

17.G5()   ■•''    -17.33    .. 

23.59S  '^*^  !  40.23 

23.729  *** 

40.19   *• 

29.292"* 

Feb.    9.2 

17.489  *'" 

47.02  -  - 

23.334  ''*  i  45.83   ^^ 

23.581  ^^* 

40.65   ** 

29.142  "® 

170  1                    4 

2i;7  '                 M 

1 

153 

21 

U7 

19.2 

17.319        !  47.58 

23.067 

45.03 

23.428 

40.86 

28.985 

Mar.     1 .2 

l/.li>.>       14/. 18 

22.811^' 

43.85  "^ 

23.278  ^"^ 

40.83     ^ 

28.831  "* 

11.2 

17.004  *^^ 

40.44    "■* 

22.580  ^^ 

42.30  ^'^ 

23.139  "^ 

40.55   * 

28.691  ^* 

21.1 

lG.Sf> 

45.38  ^'^ 

22.388  *^ 

40.60  '"* 

23.022  "' 

40.03   " 

28.574  "^ 

31.1 

1G.770   ^'144.02"'' 

22.248  ^''^ 

38.67  ^^ 

22.932   ^ 

39.24   ^ 

28.487  *^ 
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79 '           aw 

54 

102 

•M 
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10.(>93     ,    40.14^^^ 
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22.159  -     134.62'^ 

22.878    j3 
22.865  — 

38.22 
36.94  ** 

28.438    3 
28.435  — 

30.0 

1(J.718   ^138.29^*^ 

22.221    "^'32.60*** 

22.895  f 

35.45  ^^ 

28.480  ** 

May   10.0 

Hi. 790    '"  !  :J5.95  '^'^^ 

22.:i57  ^^•;  :i0.8«  *** 

22.970  " 

33.74  ^'* 

28.575  ^ 

20.0 

l(i.90S"^    33.47^^ 

22.502  ^  i  29.29  ^*" 

23.091  "* 

31.87  "' 
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ita            '2:>: 

271  1               130 
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175 


53.65 
55.78 
58.23 
60.98 
63.96 

67.11 
70.37 
73.66 
76.90 
80.00 

82.88 
85.44 
87.60 


213 
245 
275 
298 
315 


326 
329 
321 
3IU 
288 


256 
216 


+0.05 
+0.3 


+0.0^ 


44.362 
4.596 


53.42 
+4.486 
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CAtleUs. 
M«E.5,0 

Kight       i    UwliUft- 

.i     10 

t20  44 

OA 

o.:i 

.Al4 
9.5.15  -^ 

S1.427  "" 

3G.05 
25.87   ^ 
25.58   *^ 
25.19   ■'■'* 

•1.2 

"■"^^    ^^-l 

j:2 

1:2 
1.1 
1,1 

S,!>S(i           24.16 
Ji.SJT  '•*'    2:1.54    "^ 
M.fiTS  "■'  '  -i-'M    *" 
ti.55(l '^  .  22.23   "" 
f-.l50™,  21.62   *J 

0.1 

fi.asll    j^!  21.09   ^1 
8.;!71  -       20,6« 
K,:m   f    20.42     ., 

0.1 
0.0 

(1.0 

8. 17T    '^  20.3;(  -  ■■ 

0.0 

K.IHH  "'  j  20.4:t   '^ 

"■ 

8.77.1        I20.TU 
S.iWI      '  121.28   "^ 
9,24;i--'-:22.lK.'   "^ 
9,524^1  :  22.911   '■" 

f-.s 

9.829  ■"'j' 

24.0(1  "" 

1^.8 

Ul.MS 

25.20 

•^.s 

10.47(1  ^'* 

2(i.4S  '^ 

:.s 

io.so.-.''^ 

ll.l2^■'-■ 

11.411  ;"■' 

27.81  '■" 
29.15  '« 

30.40  '^' 

il.7;»;  ^.. 

:il.71 

(i.ii 

12.012  -■'■ 
I2.2ii(ii^"|^' 

;i2.wi"' 

6.1; 

12.495  ^'"' 
12.fi!l6^.'' 

:{.i,82  '■'- 
;(r,.,ii   ™ 

«.ri 

12.8US  , 

:;ii.2(i 

j-r> 

1:1.011  ■'■' 

;iu.78  "'^ 

'..5 

1,1,122'" 

37.18   ^" 

i.r. 
i.! 

-..1 

I3.2tl0   " 

i.:(.24,".  ■*■' 

1:1.2:,:!  "" 
i:t,i'2.i  -' 

a7,i(i  *" 
:t7.ii:!  '^ 

;)7.70  "" 

37.07      ^ 

\:i 

la.tRo  "' 

:!7.54    '■' 

ft' 

7.G3((          15.2(i 

11 .; 

i.oei)      +n.37s 

«  ' 

+0.07           -il^lK  "" 

H 

« 

+0.3 

+0.7 

H 
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eSrldani. 
Mag.  4.3 


Right 
Aao6iiskBL 


0.4 
10.3 
20.3 
30.3 

9.3 

L9.2 
1.2 
11.2 
21.1 
31.1 

10.1 
20.1 
30.0 
10.0 
20.0 

30.0 

8.9 

18.9 

28.9 

8.8 

18.8 
28.8 
.  7.8 
17.7 
27.7 

t.    6.7 

16.7 

26.6 

6.6 

16.6 


V. 


26.5 

5.5 

15.5 

25.5 

5.4 

15.4 
25.4 
35.4 


h       m 
3     16 


38.765 
38.592 
38.388 
38.161 
37.917 

37.664 
37.415  **• 


173 

227 
244 
253 


235 
2U 
180 
137 


90 


37.180 
36.968 
36.788 

36.651 
36.561  3^ 
36.522  — 
36.540  ** 
36.616  ^® 

132 

36.748 


Place 

.Tana 


DUa 


36.933 
37.168 
37.445 
37.758 

38.099 
38.458 
38.827 
39.196 
39.558 

39.902 
40.224 
40.514 
40.770 
40.984 


185 
235 
277 
313 
341 

350 
300 

3«e 

302 
344 

322 
290 
256 
214 
180 


41.153  ^^ 
41.277  ^3 
41.;i52 
41.379  — 
41.358  ^* 

68 


41.290 
41.178 
41.027 


112 
151 


Declina- 
tion. 


-43  22 


// 


77.02  ^^^ 
78.76  ^^ 
80.05  ^ 

^'^   30 

81.14  — 

22 

80.92 
80.22 
79.02 
77.40 
75.37 


72.99 
70.28 
67.34 
64.20 
60.94 

57.64 
54.37 
51.20 
48.24 
45.53 

43.18 
41.25 
39.80 

38-87   39 
38.48  — 

19 

38.67 
39.42 
40.71 
42.50 
44.70 


70 
120 
162 
203 
23Ji 

271 
294 
314 
326 
330 

327 
317 
296 
271 
236 

193 

145 

93 


47.25 
50.03 
52.96 
55.91 
58.78 

61.43 
63.82 
65.83 


73 
129 
179 
220 
255 

278 
203 
295 
287 
265 

239 
201 


36.766 
1.376 


71.60 
-0.945 


40.04 


-fO.04 
+0.S 


CHydxl. 
Mag.  5.5 


Right 
Ascension. 


h      m 
3     17 


8 

64.19 
63.26 
62.24 
61.16 
60.06 

58.95 
57.88 
56.87 
55.94 
55.12 

54.42 
53.87 
53.48 
53.25 


93 

102 
108 

no 
111 

107 

101 

93 

82 

70 

55 
39 
23 
6 


Declina- 
tion. 


-77  40 


// 


^«>-85  150 
102.44  ,^ 

103.47   ^j 

103.88  -  - 

103.73   ^^ 

I  74 

1102.99 
'101.69  ^^ 


180 
224 


53.19  — 

12 

53.31 
53.59 
54.04 
54.64 
55.37 


56.21 
57.14 
58.12 
59.13 
60.14 

61.10 
62.00 
62.80 
63.47 
63.99 


28 
45 
60 
73 
84 

93 

98 

101 

101 

96 

90 
80 
67 
52 
34 


99.89 
97.65 
94.97  ^ 

299 


91.98 

88.72 
85.29 
81.71 
78.08 

74.62 
71.09 
67.89 
64.96 
62.42 


326 
343 
358 
363 
3.'i6 


343 
320 
293 
254 
210 


^•7^  102 
57.72   ^^ 

67.30  — 

57.46   ^® 

81 

58.27 
59.70  ^^ 


193 
246 
284 
315 


64.33  ,^ 
64.50  — 
64.46    * 


64.24 
63.84 

63.26 
62.53 
61.67 


22 
40 
58 

73 
86 


61.63 

64.09 
66.93 

70.08 
73.41 
76.80 
80.13 
83.25  ^^^ 

283 

86.08 


333 
339 
333 


88.51 

90.46 


243 
195 


60.035 
4.690 


91.67 
-4.582 


-0.03 


+0.20 
+0.8 


OL  Penel. 

Mag.  1.9 


Right 
Ascension. 


h 
3 


m 
18 


s 

25.954 
25.822 
25.644 
25.429 
25.190 

24.937 
24.685 
24.449 
24.243 
24.080 


132 
178 
215 
239 
253 


252 
236 
206 
163 
109 


23.971    ^. 

23.924  — 
23.943  ^® 
24.031  ^ 
24.187  ^^ 

221 


24.408 
24.689 
25.021 
25.395 
25.803 

26.234 
26.680 
27.130 
27.575 
28.009 

28.425 
28.817 
29.179 
29.509 
29.801 

30.053 
30.261 
30.422 
30.532 
30.590 

30.591 
30.539 
30.433 


Declina- 
tion. 


+49  34 


// 


17.71 
18.70 
19.33 


99 
63 


26 

19.59  — 
19.47    " 

50 


18.97 
18.11 
16.92 
15.47 
13.81 

12.02 

10.19 

8.37 


8(> 
119 
145 
166 
179 

183 
1S2 


6.67  ^'" 


5.12 


134 


281  I 

332 

374 

408 

431 


446 
450 
445 
434 
416 


392 
332 
330 
292 
252 


208 

161 

110 

58 


52 
106 


3-78  X06 
^f    45 

1.51   ^, 
1.40  - 

22 


1.62 
2.14 
2.97 
4.08 
5.43 


7.00 

8.74 

10.62 

12.61 

14.68 

16.80 
18.90 
20.97 
22.96 
24.82 

26.49 
27.93 
29.09 


52 

83 

HI 

135 

157 

174 
1S8 
109 
207 
212 

210 
207 
199 
ISO 
167 

144 
116 


23.335 
1.542 


0.45 
+1.174 


+0.08 
+0.3 


-0.05 
+0.% 


OTaori. 
Mag.  3.8 


Right 
A.scension. 


h       m 
3     20 

s 
22.605 


22.535 
22.436 
22.312 
22.170 

22.018 
21.863 
21.716 
21.588 
21.484 


70 

99 

124 

142 

l.'»2 


155 
147 
128 
101 
69 


21.415  30 

21.385  — 

21.400  ^* 

21.461  ^^ 

21 .568  *°^ 
1.'>1 

21.719 

191 
229 
258 
281 
297 


21.910 

22.139 
22.397 
22.678 

22.975 
23.283 
23.593 
23.898 
24.195 

24.479 
24.744^ 


308 
310 
305 
297 


246 
222 
197 
170 


24.990 
25.212 
25.409 

25.579 
25.722 
25.834 
25.914 
25.963 

25.977 
25.957 
25.905  ^^ 


143 

112 

80 

49 

14 


20 


Declina- 
tion. 


+  8  44 


// 


61 
59 
56 
52 
47 

40 
32 
20 


22.58 
21.97 
21.38 
20.82 
20.30 

19.83 

19.43 

19.11 

18.91 

18.83  -- 
6 


18.89 
19.13 
19.55 
20.15 
20.95 

21.93 
23.08 
24.36 
25.75 
27.21 

28.69 
30.16 
31.56 


24 
42 
60 
SO 
98 

115 
128 
139 
146 

148 

147 
140 


32.85  ^^ 


33.99 

34.95 
35.71 
36.26 
30.58 
36.71 

36.64 
36.40 
36.03 
35.54 
34.98 

34.38 
33.75 
33.12 


114 
96 


r6 


55 


32 
13 


24 
37 
49 
56 
60 

63 
63 


20.663 
1.012 


15.33 
+0.154 
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Washington 
IfeanTunG. 


Jan.  0.1 
10.3 
20.3 
30.3 

Veh.     9.3 

19.2 
Mar.  1.2 
11.2 
21.1 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 


JUIM' 


July 


30.0 

8.9 

18.9 

28.9 

8.8 


18.8 
28.S 
Auk.  "8 
17.7 
27.7 

Sept.   0.7 
1(>.7 

Oct.     6.G 
IG.fJ 

2G.5 

Nov.    5.5 

15.5 

25.5 

DcH-.     5.4 

15.4 
25.4 
35.4 


Moan  Vlace 
Str  d,  Tail  o 


8  H.  Camelop. 

Ma^.  4.4 


Kfeht 
Ax'en.skm.  i 


I    Doi*llna- 
tlon. 


h      m 
3     22 


s 

23.405 
23.215 
22.967 


+59  39 


// 


^Tavii. 
Mag.  3.8 


Right 
Aflcension. 


Dei-Iina- 
tion. 


100 
248 


22.(i72  '^^' 


.  26.93 
28.33 
29.32 
29.87 


140 


iM 


22.;mg 
22.oai 

21.GG4 
21.:M4 


342 


340 
3J0 


2I.0(W^^ 


20.83G 
20.(J7G 


007 


inn 


M 


29.95  "- 

40 

29.55 

28.71   ^ 

27.45  ^^ 

25.83  ^'"'^ 

23.94  '''' 
211 

21.83 


20.5i>5  -        19.G1 


222 


20.599 
20.G89 
20.8(M 


'JO 

it:. 
21.121 

2i.-ir.3'^^ 

2I..S5i 

'J2.:5i>r>  *[*;! 

22.802  ■*"" 

23.331 
23.SS0 


17. SG^"*'* 
■  15.17  **■* 


204 

IS') 


13.13 

1 1 .28 

9.71  '■'• 
.  12.". 

tf2 


8.4«» 
7.54 
7.01 


r>4«) 


24. I 3^ 


.    .K»?* 


G.ST) 
7.07 
7.GG 


!.>•) 


24.<)!)3  S.GO 


l(*> 

•>■» 

5'J 
U4 


522 
2ti.()57 

2G.r>r)i  ^'^^ 

27.009  ^''\ 
27.42G  ■**• 

31 S 

•^S.:i75  j,,^ 

-«■'•'- «, 

•AS.70:{  - 

12 


I    9.87  '"' 
I  l.-iT 

111.44 

'  13.27  »'^ 

j  15.34  ^^' 


17.59 


19.08 

'  22.4s 
2,'). 03 
27.59 


.  2:i0 


2.'".0 


'i:a\ 


'  30.08 


.  249 


32.4G 


.  2:is 


21s 


28.751  34.G4 


8."» 


28.()GG 
28.512  ^'^ 


3G.58 


im 


i  38.19  ^'^^ 


20.239 
1 .979 


8.13 
+1.708 


+0.10 


-0.07 
+0.8 


h      m 
3     22 

8 

42.084 
42.01G 
41.919 


68 
97 


41.796^^ 

41.avi  ^^^ 
152 


+  9  26 
// 

45.68 
45.09 
44.52 
43.98 
43.47 


/Ttttii. 
Mag.  4.3 


Right 
Aflcauion. 


41.502 
41.347 
41.200 
41.069 
10.9&1 


155 
147 
131 
105 
70 


50 
57 
54 

51 
47 


43.00 
■  42.59 
:  42.26 

42.04 


40.894  32 

40.SG2  — 

40.875  " 

40.9:i3  ^ 

41.039  ^** 
150 

4 1 . L89 

41.379*^* 

■Ms 

4 1  .G07  " 
4 1 .8(J5  "^^ 
42.14G^* 

42.443 
42.751^ 
43.0G1  f^^ 
43.3(;9  ^^* 
43.GG7  "'^ 

43.953 


41 
33 
22 


11 

41.93  — 

3 
■  41.96 


I 
'42.16 

42.53 

43.08 

43.84 


20 
37 
55 
76 
03 


44.77 

45.85  *** 

147.11  '"'^ 
jv  1-  134 

143 


145 


49.88 

51.33 
V>  -7  144 

13U 


2»>9 
240 


225  '  . 


IW  !  . 


44.222 

44.4G8 

44.(i93 

44.892 

173 

45.0(i5 

45.210^"*^ 

45.325  ^*^ 

45.408   ^^ 

45.4G0   "^^ 
16 


54.  IG 

■  55.45 

5G.58 


O/.OO 

58.32 
58.89 


I2!» 

113 

97 


1 1 


57 


,  59. 2G 
59.40 


45.476 
45.459 
45.408 


17 
51 


59. 3G 
59.  IG 
58.82 
58.37 
!  57.85 

57.28 
r)G.G9 
5G.()8 


37 
14 

4 

20 
34 
4.-> 
52 

57 

59 
(tl 


40.128 
1.014 


38.30 
+0.1GG 


+0.(>() 
+0.3 


-0.01 
+0.& 


Decltaia- 
tion. 


h      m 
3     26 

s 
19.302 

19.236  " 

19.140  ^ 

19.016  ^" 

18.873  ^^  i 

154 

18.719 
18.562  "^  : 
18.411  "* 
18.277  "*  ! 
18.170  ^^  ' 

74  1 

18.096  33' 
18.063  - 
18.074  " 
18.131  *V 
18.236  *^  I 

140  ■ 


+12  39 


f§ 


18.385 
18.576 
18.804 
19.0C;i 
19.:V4G 

19.647 
19.957 
20.271  ^"  ' 


191 

22s 
250 
2S3 
301 


310  I 


311 
3U2 
290 


274 
253 

231  i 


20.582 
20.884 

21.174 

21.448 

21.701 

21.932 

22.137  ^ 
isi 

22.318 

22.469 

22.590 

22.G81 

22.737 


151 
121 
91 
50 
22 


22.759 
22.745   ^* 
22.G97    ^ 


19.25 

18.79 
18.31 
17.83 
17.34 

16.86 
16.41 
16.01 
15.67 
15.43 

15.31 
15.32 
15.51 
15.87 
16.42 

17.16 
18.07 
19.13 
20.33 
21.62 

22.97 
24.33 
25.66 
26.92 
28.07 

29.09 
29.94 
30.62 
31.10 
31.40 

31.54 
31.52 
31.37 
31.11 
30.78 

30.38 
29.94 
29.48 


48 

48 
49 
48 

45 
40 
34 
24 
12 

1 

19 
36 
56 

74 

91 
106 
120 
129 
135 

136 
133 
126 
115 
102 

85 
68 
48 
30 
14 

2 

15 
26 
33 
40 

44 

46 


17.304 
1 .025 


11.11 
+0.224 


+0.0G 
X+O.'i 


-0.01 


Mag.S. 


Right     h 


h 
3 


m 
29 


8 

3.035 
2.955 
2.844 
2.709 
2.557 

2.393 
2.228 
2.070  *" 


80 

111 

136 

152 
164 


165 


143 

117 
85 


1.927 
1.810 

1.725 
1.677 
1.673 
1.714 
1.801 

1.932 
2.105 
2.314 
2.554^ 


48 

4 

41 

87 

131 

173 

209 


266 
2M 


2.S20 

3.104 
3.398 
3.698 
3.997 
4.287 

4.565 
4.825 
5.065^ 
5.281 
5.472  "* 

163 


294 
3U0 

290 
278 


260 


21G 


134 


5.635 
5.769 
5.870  *«' 


5.940 
5.976 

5.979 
5.947 
5.881 


70 
36 


32 
66 


1.141 

1.015 


+0.06 
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p£ 


L  0.4 
10.3 
20.3 
30.3 

b.    9.3 

19.2 
V.  1.2 
11.2 
21.2 
31.1 

^.  10.1 
20.1 
30.0 

ly  10.0 
20.0 

30.0 

ne   8.9 

18.9 

28.9 

ly    8.9 

18.8 
28.8 
ig.  7.8 
17.7 
27.7 

ipt.  6.7 
16.7 
26.6 

ct.  6.6 
16.6 


ov. 


>ec. 


26.6 

5.5 

15.5 

25.5 

5.4 

15.4 
25.4 
35.4 


r^Xrldaiil. 

Mag.  4.3 


Right 


h     m 
3     30 


s 
9.119 
9.023 
8.896 
8.744 
8.573 

8.392 
8.209 
8.032 
7.872 
7.736 

7.634 
7.570 


96 
127 
152 
171 
181 

183 

in 

160 
136 
102 

61 


^    20 
7.550  — 

7.576  ^ 

7.650   '* 

120 
7.770 


7.934 
8.138 
8.375 
8.641 

8.928 
9.230 
9.538 
9.846 
10.147 

10.437 
10.710 
10.961 
11.187 
111.384 

11.551 

11.686 

11.787 

11.852 

11.880  — 
9 

11.871 

11.828 

11.749 


m  Place 
ITMnd 


164 
204 
237 
266 
287 

302 
308 
806 
801 
290 

273 
251 
226 
197 
167 


135 

101 

65 


43 

79 


DecUna- 
tion. 


-21  54 


// 


39.15 
40.72 
41.98 
42.92 
43.51 


157 

126 

94 

59 

23 


43.74  — 
43.61  ^ 
43.14  *^ 
42.30  " 
41.13  "^ 

145 

39.68 


37.91 
35.88 
33.65 
31.25 

28.73 
26.13 
23.56 
21.04 
18.65 

16.48 
14.56 
12.98 
11.78 
11.00 


177 
203 
223 
240 
252 

260 
257 
252 
239 
217 


192 

158 

120 

78 

34 


10.66  — 
10.78  " 
11.35  ^^ 
12.35  *~ 
13.72  ^"^ 

170 


Mag.  3.1 


Right 
Aaoension. 


15.42 
17.37 
19.50 
21.71 
23.91 

26.03 
28.00 
29.74 


195 
213 
221 
220 
212 


197 
174 


Dm  a    h 

JKa  l+i 


7.202 
1.078 


38.44 


+0.05 
^+0.2 


+0.02 
+0.8 


h 
3 


m 
37 


a 

3.208 
3.102 
2.949 
2.756 
2.532 

2.292 
2.046 
1.811 
l.GOl 
1.427 

1.302 

1.235 

1.231  — 

1.292  " 

1.419  ^^ 
192 

1.611 


106 
153 
193 
224 
240 

246 
235 
210 
174 
125 


67 


1.860 
2.162 
2.509 
2.890 

3.298 
3.723 
4.156 
4.589 
5.015 

5.427 
5.819 
6.187 
6.525 
6.831 

7.100 
7.329 
7.513 
7.649 
7.734 


249 
302 
347 
381 
408 

425 
433 
433 
426 
412 

392 
368 
338 
306 
260 

229 
184 
136 

85 
32 


7.766  — 
7.742  ^ 
7.664  ^^ 


Declina- 
tion. 


+47  31 


// 


40.44 

^^•^5  ^8 
41.53     3 

41.56  — 
33 

41.23 

40.55 

39.56 

38.30 

36.83 


35.21 
33.52 
31.82 
30.20 
28.71 

27.39 
26.32 
25.51 
24.99   ^ 

24.76  — 

7 

24.83 
25.20 
25.85 
26.74 
27.87 


68 

126 
147 
162 

169 
170 
162 
149 
132 

107 
81 


29.19 
30.69 
32.33 
34.08 
35.92 

37.80 
39.70 
41.59 
43.43 
45.17 

46.76 
48.17 
49.34 


37 

65 

89 

113 

132 

150 
164 
175 
184 
188 

190 
189 
184 
174 
159 

141 
117 


23.67 
+1.092 


-0.04 
+0.8 


(^Eridani. 
Mag.  3.7 


Right 
Ascension. 


h 
3 


m 
39 


8 

18.243 
18.171 
18.069 
17.939 
17.789 


72 
102 
130 

163 


17.626 
17.459 
17.297 
17.148 
17.023 


-^  167 

162 

149 

125 

96 

10.927   ^ 

16.869   jg 

1H.853  — 

16.S82   f 

16.957   "^ 
119 

17.076 

Itil 

2lX) 

232 

259 

278 


17.237 
17.437 
17.669 
17.928 

18.206 
18.498 
18.796 
19.096 
19.390 

19.673 
19.942 
20.191  ^^^  I 


292 
298 
300 
294 
283 


269 


Declina- 
tion. 


-10    2 


// 


35.44 
3(5.72  ^^ 
37.79  ^"' 

:w.64  'I'' 

39.24   *^ 

37 

39.61  jj 
39.72  -  ; 
39.55    ^' 


42 

69 
93 

119 
142 
l>>t 
1K2 
19»j 


29.48 

27.41  ^' 

25.27  ^" 

23.13'^^ 

2l.0fJ  ^^ 
197 


39.13 
38.44 

37.51 
36.32 
34.90 
33.26 
31.44 


19.09 
17.30 
15.74 
14.46 
13.50 


179 

156 

128 

96 

61 


20.419 

20.622 

20.798 
20.946 
21.063 
2L.147 
21.199 


228 
203 
176 


148 
117 
84 
52 
15 
21.214  — 

21.194   ^ 
21.141   ^ 


12.89  23 
12.66  — 
12.79  " 
13.28  ^ 
14.10  ^ 

HI 

15.21 
16.54  ^^ 
18.04  ^"^ 
19.66  ^^^ 
21.32  ^^ 

161 


22.93 
24.16 
25.86 


153 
140 


vpcrsci. 
Mag.  3.9 


Right 
Ascension. 


h      m 
3     39 

8 

35.532 


35.444 
35.312 
35.142 
34.944 

34.728 
31.507 
34.296 
34.104 
33.947 

33.833 
33.771 


88 
132 
170 
198 
21G 


221 
211 
192 
157 
114 

G2 
3 


33.768  — 

33.821   ^ 

33.942  "* 
176 

34.118 


34.348 
34.627 
34.947 
35.300 

35.677 
36.069 
36.471  '^ 
36.870  ^^ 


230 
279 
320 
353 
377 


392 


37.264 

37.645 
38.008 
38.349 
38.663 
38.949 

39.200 
39.416 
39.591 
39.724 
39.810 

39.847 
39.835 
39.772 


394 
381 


363 
341 
314 
286 
251 

216 

175 

133 

86 

37 


12 
63 


Declina- 
tion. 


+42  19 


// 


17.52 
18.33 

18.88 


81 
55 


19.14  - 

19.10    * 
35 

18.75 

18.11 

17.21 


16.08 


64 

90 

113 


14.79  '» 
141 


13.38 

11.92 

10.49 

9.13 

7.91 


146 
143 

136 
122 
104 


6.87 
6.06 
5.49 
5.20 


81 
67 
20 


5.16  — 
24 

5.40 

5.88 
6.60 
7.53 
8.65 


9.92 
11.31 
12.80 
14.36 
15.96 

17.59 
19.21 
20.81 
22.34 
23.78 


25.10 
26.24 
27.18 


48 

72 

98 

112 

127 

139 
14i) 
156 
160 
163 

162 
160 
153 
144 
132 

lU 
94 


16.294 

1.016 


-o.m 


I 


+0.06 
+0.2 


+0.01 
+0.% 


L+Q.Q«» 
L+Q.*i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


ftfcvtim 
LTmie. 


VHydzl. 
Mag.  3.2 


Right       I    Decltna- 
Aacension.  i      tkm. 


0.4 
10.4 
20.3 
30.3 

9.3 

19.2 
1.2 
11.2 
21.2 
31.1 


r. 


10.1 
20.1 
30.1 
y  10.0 
20.0 

30.0 

lie    8.9 

18.9 

28.9 

iy     8.9 

18.8 
28.8 
ag.  7.8 
17.8 
27.7 

spt.  6.7 
16.7 
26.6 

ct.  6.6 
16.6 

26.6 

ov.    5.5 

15.5 

25.5 

>ec.    5.5 

15.4 
25.4 
35.4 


h 
3 


m 
48 


I 


-74  29 


A  Place 
a,  Tana 


s 
34.33 
33.66 
32.91 
32.09 
31.22 

30.34 
29.46 
28.60 
27.81 
27.08 

26.45 
25.92 
25.52 
25.24 
25.11 

25.11 
26.25 
25.54 
25.95 
26.47 

27.10 
27.80 
28.57 
29.38 
30.20 

31.01 
31.79 
32.50 
33.13 
33.65 

34.03 
34.28 
34.39 
34.33 
34.14 

33.80 
33.31 
32.71 


It 


67 
76 
83 
87 
88 

88 
86 
79 
73 
63 

53 
40 
28 
13 
0 

14 
29 
41 
52 
63 

70 

n 

81 
82 
81 

78 
71 
63 
52 
38 

25 
11 

6 
19 
34 

49 
60 


44.67 

46.72 
48.23 
49.21 
49.59 

49.39 
48.63 
47.33 
45.53 
43.28 

40.65 
37.68 
34.45 
31.03 
27.49 

23.93 
20.43 
17.06 
13.93 
11.10 

8.67 
6.71 
5.28 
4.42 


205 

153 

96 

38 

20 

76 
130 
180 
225 
263 

297 
323 
342 
354 
356 

350 
337 
313 
283 
243 

196 

143 

86 


C  Persei. 
Mag.  2.9 


Right 
Ascension. 


24 

4.18  — 
39 

4.57 


5.58 

7.18 

9.34 

11.98 

14.99 
18.26 
21.69 
25.14 
28.49 

31.61 
34.4  L 
36.78 


101 

160 
216 
264 
301 

327 
343 
345 
385 
312 

280 
237 


30.514 
3.740 


36.94 
-3.604 


h       m 
3     48 


8 

66.997 
66.936 
66.8.34 
66.699 
66.536 

66.356 
66.168 
55.984 
55.817 
55.676 

65.573 
55.514 


61 
102 
135 
163 
ISO 

188 
184 
167 
141 
103 

59 


in 
55.504  — 

55.547   ^ 


Declina- 
tion. 


+31  38 


38 
21 


-0.02 


+0.13 
-hOS 


55.645 

65.794 
55.991 
56.232 
66.609 
66.817 

67.146 
57.491 
67.845 
68.199 
68.547 

68.887 
59.211 
69.516 
59.801 
60.060 

60.292 
60.493 
60.661 
60.792 
60.885 

60.934 
60.939  — 
60.901  ^ 


98 
149 

197 
241 
277 
308 
329 

345 
354 
854 
348 
340 

324 
305 
285 
250 
232 

201 

168 

131 

93 

49 


29.05 
29.43 
29.64 
29.67  — 
29.51    ^* 

34 
29.17 
28.64 
27.94 
27.13 
26.23 

25.29 
24.35 
23.47 
22.69 
22.06 

21.59 
21.33 
21.27  — 
21.42   ^* 

35 
64 


53 
70 
81 
90 
94 

94 
88 
78 
63 
47 

26 


9  H.  Camelop. 
Mag.  5.2 


Right 
Ascension. 


Declina- 
tion. 


21,77 

22.31 
23.03 
23.87 
24.83 
25.88 

26.98 
28.10 
29.23 
30.34 
31.42 

32.46 
33.45 
34.38 
35.25 
36.04 

36.73 
37.31 
37.77 


72 

84 

96 

105 

110 

112 
113 
111 
108 
104 

99 
93 
87 
79 
69 

58 
46 


54.636 
1.175 


17.23 
+0.616 


+0.07 


-0.02 
+0.8 


h 
3 


m 
50 


s 
6.52 

6.35 
6.12 
5.84 
5.51 

5.15 
4.79 
4.43 
4.11 
3.84 

3.63 
3.50 
3.45 
3.48 
3.61 


17 
23 

28 
33 
3ft 

36 
36 
32 
27 
21 

13 

o 

3 

13 

21 


+60  51 


// 


165 


78.17 
79.82   ^ 

81.97  ; 

82.38  — 

6 

82.32 
81.80 
80.84 
79.48 

75.82 
73.67 
71.44 
69.20 
67.04 


52 

90 

136 

170 

196 

215 
223 
224 
216 
203 


3.82 

65.01 

4.13 

31 

63.20 

181 

4.50 

37 

61.<i6 

154 

4.93 

43 

60.42 

124 

5.41 

48 

59.51 

91 

53 

54 

5.94 

58.97 

IS 

6.49 

.S6 

58.79 

7.06 

57 

58.97 

IS 

7.64 

58 

59.50 

fA 

8.21 

57 

60.38 

8« 

56 

110 

8.77 

9.31 

9.82 

10.30 

10.73 

11.11 
11.42 
11.68 
11.87 
11.99 

12.03 
11.99 
11.88 


51 
51 
48 
43 
38 

31 
26 
19 
12 
4 

4 
11 


61.57 

'  63.01  ^*' 

;  64.78  ^'' 

i  66.74  ^^ 
217 


168.91 

I  71.23 
I  73.65 
I  76.13 
!  78.61 
81.04 


232 


242 
2-18 
248 
243 
231 


83.35 

85.45  ^^^ 
87.29  ^** 


2.934 
2.054 

+0^10"" 
+0.2 


61.14 
+1.794 

+0.% 


f  Peisei. 
Mag.  3.0 


Right       I  Dedlna- 
Ascrnsion.   !      tion. 


h 
3 


m 
52 


s 
19.355 
19.285 
19.169 
10.015 
18.831 

18.627 
18.413 
18.206 
18.015 
17.855 

17.735 
17.663 


70 
116 
l.U 

1X4 
204 


214 
207 
101 
160 
120 

72 
i: 


17.646  — 

17.686  ^ 

17.787  ^^^ 
157 

17.944 

210 

258 

299 

332 

359 


18.154 
18.412 
18.711 
19.013 

19.402 
19.778 
20.163 
20.550 
20.933 

21.306 
21.663 
22.002 
22.317 
22.606 

22.864 
23.088 
23.276 
23.422 
23.524 

23.578 


23.583  — 
23.538  ** 


376 
385 
387 
3>{3 
373 


357 
339 
315 
289 

258 


224 
188 
146 
102 
54 


+39  46 


/f 


54 
27 


29.53 

30.28 
30.82 
31.09 
31.11  — 

26 

30.85 
30.33 
29.55 
28.58 
27.43 

26.18 
24.87 
23.58 
22.35 
21.25 

20.31 
19.57 
19.04 
18.77 
18.73 

18.93 
19.35 
20.00 
20.82 
21.80 

22.91 
24.13 
25.43 
26.79 
28.19 

29.60 
31.01 
32.40 
33.75 
35.02 

36.19 
37.23 
38.10 


52 

78 

97 

115 

125 

131 
129 
123 
110 
94 

74 
53 
27 

4 

20 

42 
65 
82 
98 
111 

122 
130 
136 
140 
141 

141 
139 
135 
127 
117 

104 
87 


16.786 
1.301 


16.22 
+0.832 
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APPARENT  PLACES  OF  STARS,  1917, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Ttme. 


£  Persei. 
Mag.  4.0 


Right 
Ascension. 


Jan.  0.4 
10.4 
20.3 
30.3 

Feb.    9.3 

19.3 
Mar.  1.2 
11.2 
21.2 
31.1 

Apr.  10. 1 
20.1 
30.1 

May  10.0 
20.0 

30.0 

June    8.9 

18.9 

28.9 

July     8.9 

18.8 
28.8 
Aug.  7.8 
17.8 
27.7 

Sept.  0.7 
1(5.7 
26.6 

Oct.  6.6 
16.6 

2<).r. 

Nov.  5.0 
15.5 
25.5 

Dec.     5.5 

15.4 
25.4 
35.4 

Mean  Pla<«" 
Sec  o,  Tan  i) 

Di^r  a,  I)<u  a 
2V  ^-  l^*u  0    I 


h      m 
3     53 

s 
37.001 


iiv» 

141 
172 
190 


36.939 
36.8:M 
36.0})3 
36.521 

36.3;U 
36.132 
35.936 
:i5.757  ^'^ 
35.606 


Piflinik- 
tion. 


+:J5  33 
// 

24.04 


lu» 


Ul 
113 


35.493 
35.425 
35.409  -' 


tis 


3y 


14U 


2lt) 


•) 


f>A 


311) 
340 


35.448 
35.544 

35.693 
35.892 
30.138 
36.422 
36.738 

37.078 
37.436 
37.802 
38.171  '^'''** 
38.5:^5  '**''* 

3.VI 

38.889 
39.2^0 
39.552  i^" 
39.852  ^*^ 
40.128  '^''' 

40.37 1 
iO.589 
40.769 
40.911 
41.011 


21.62 
25.00 
25.16  - 
25.1 1 


M 
3S 
10 

5 

29 


24.82 
24.32 
23.60 
22.73 
91  7'>  '^^ 


50 
72 

H7 


20.64 
19.53 

18.45 
17.45 
16.58 

15.88 
15.36 
15.07 


108 

111 

l()8 

100 

87 

70 

o2 
20 


14.98- 
15.13    ^^ 

3o 


341 


24t> 


15.18 

10.02 
16.74 
17.60 
18.59 

19.07 
;  20.SI 
.  22.01 
I  23.22 
;  24.43 


!  oPi 


34 
72 
86 
99 
10« 

114 
13) 
121 
121 
120 


21.") 
ISO 
142 

lot) 


41.000 


.'»;» 


'.J 


4 1 .075  "- 
41.037   ^-^ 

31.530 
1 .229 


25.03 
20.80  ^^^ 
27.94  ^^^ 

lO*) 

29.03 

30.05  **^^ 
93 

30.98 

31.79   ^^[ 

32.44    "^^ 


11.60 
M).7l5 


Mag.  3.2 


Right 
Ascension. 


h 
3 


m 
54 


+0.0S 


-0.03 


s 
11.392 
11.324 
11.224 
11.094 
10.941 

10.772 
10.597 
10.424 
10.264 
10.124 


68 
100 
130 

W9 


175 
173 
160 
140 


110 

10.014    .^ 

9.940  ;3 

9.907  — 

9.919   " 

9.976  *' 
103 


10.079 
10.225 
10.409 
10.629 
10.878 

11.148 
11.434 
11.730 
12.030 
12.327 

12.(;i5 
12.S91 
13.150 
13.389 
13.004 

13.794 
13.955 
14.0J>5 
14.182 
14.244 

14.209 
14.258 
14.210 


146 
1S4 

220 
249 
270 


2J46 
296 
300 
297 

288 


276 
259 
239 
215 
190 


Itil 

130 

97 

62 

25 

11 

4.S 


Declina- 
tion. 


-13  44 


// 


36.70 
38.19 
39.45 
40.46 
41.19 


149 

126 

101 

73 

44 


41.63   j^ 

41.77  — 

41.62   " 

41.18  ** 

40.44    ^* 
101 

39.43 

128 
154 
175 
193 
210 


38.15 

36.61 
34.86 
32.93 

30.83 
28.63 
20.39 
24.15 
21.99 


220 
224 
224 
216 
203 


19.90 
18.11 

16.53 
15.25 
14.32 

13.77 
13.63 
13.89 
14.54 
15.54 

10.80 
18.44 
20.20 
22.07 
23.99 

25.87 
27.05  ^'^ 
2(».27  '''' 


185 

158 

128 

93 

55 

14 

26 

65 

100 

132 

158 
176 
187 
192 
1S.S 


A.Taiixl. 
Var.  3.3-4.2 


Right 
Asoenaioin. 


9.390 
1.029 

+0.00 
+0.2 


37.92 
-0.245 


h 
3 


m 
66 


8 

6.934 
6.888 
6.806 
6.693 
6.555 

6.400 
6.237 
6.075 
5.926 
5.799 


46 

82 

113 

138 

155 


163 
162 
149 
127 
W 

5.701   ^ 
5.642 
5.625  — 
5.654   ^ 
5.730  ^* 

122 


5.852 
6.016 
6.220 
6.457 
6.722 

7.007 
7.306 
7.615 


164 
204 

237 
265 
285 


299 
309 


7.925  ="" 


306 

298 


8.231 

8.529 
8.815 
9.086  ^* 


2S6 


9.337 
9.508 

9.774 

9.954 

10.105 

10.225 

10.310 


251 
231 
206 


+0.01 
+0.V> 


180 

151 

120 

85 

50 


10.360    jj 

10.371  — 
10.344   ^" 


DerliM. 
tloii. 


+12  15 


f/ 


31.31 
30.83 
30.35 
29.88 
29.44 

29.01 
28.62 
28.27 
27.98 
27.79 

27.69 
27.71 
27.88 
28.21 
28.70 

29.37 
30.19 
31.15 
32.23 
33.40 

34.61 
35.84 
37.02 
38.15 
39.17 

40.04 
40.74 
41.27 
41.62 
41.78 

41.78 
41.63 
41.35 
40.98 
40.55 

40.08 

39.58 

.  39.08 


48 

48 
47 
44 
43 

S9 
S5 
29 
19 
10 

2 
17 
33 
49 
67 

82 

96 

108 

117 

121 

123 
118 

113 
102 

87 

70 
53 
35 
16 
0 

15 
28 
37 
43 
47 

50 
50 


4.802 
1 .023 

+0.07 
\+Q.^ 


24.18 
+0.217 

-o!oi 


lfig.4. 


RfSht 


h 
3 


m 
67 


8 

28.25 
27.94 
27.58 
27.17 
26.72 

26.26 
26.79 
25.34 
24.91 
24.53 

24.19 
23.92 
23.71 
23.58 
23.53 

23.57 
23.69 
23.89 
24.16 
24.49 

24.88 
25.32 
25.79 
26.28 
26.7a 

27.27 
27.74 
28.18 
28.57 
28.91 

29.19 
29.38 
29.50 
29.54 
29.50 

29.38 
29.18 
28.92 


25.568 
2.105 


II 
36 
41 
45 

«l 

47 
45 
43 
38 
84 

27 
21 
13 

5 

4 

12 
20 
27 
33 

39 

44 

47 
49 
50 
49 

47 
44 

39 
34 

28 

19 

12 

4 

4 

12 

20 


+0.02 
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a  tine. 


>. 


r. 


r. 


0.4 
10.4 
20.3 
30.3 

9.3 

19.3 
1.2 
11.2 
21.2 
31.1 


10.1 
20.1 
30.1 
y  10.0 
20.0 

30.0 

le    9.0 

18.9 

28.9 

y     8.9 

18.8 
28.8 

«.  7.8 
17.8 
27.7 

pt.  6.7 
16.7 
26.7 

rt.  6.6 
16.6 

26.6 

9V.    5.5 

15.5 

25.5 

Bc.    5.5 

15.4 
25.4 
35.4 


KTtuxl. 
Mag.  3.9 


R%ht 
AKension. 


h       m 
3     58 


s 
46.472 
46.426 
46.344 
46.232 
46.096 

45.942 
45.780 
45.619 
45.469 
45.341 


4ti 

S2 

112 

136 

154 


162 
161 
150 
128 
100 


45.241   ^ 

45.179  22 
45.157  — 

45.180  ^ 
45.249  ^ 

114 


in  Place 
a,  Tand 


a,  Dm  a 


45.363 
45.519 
45.714 
45.941 
46.197 

46.473 
46.765 
47.065 
47.367 
47.667 

47.959 
4S.239 
48.503 
48.750 
48.976 

49.178 
49.354 
49.503 
49.620 
49.703 

49.751 
49.761 
49.734 


156 
105 
227 
250 
276 

292 
300 
302 
300 
292 

280 
264 
247 
226 
202 

176 

149 

117 

83 

48 


10 
27 


Declina- 
tion. 


+  5  45 


ff 


76 
70 
62 
54 
45 

35 
22 


41.07 

40.31 
39.61 
38.99 
38.45 

38.00 
37.65 
37.43   jj 
37.32  — 
37.34     ^ 

19 


37.5:$ 
37.87 
38.39 
39.09 
39.95 

40.98 
42.17 
43.46 
44.84 
46.27 

47.71 
49.10 
50.41 
51.57 
52.58 

53.37 

53.94 

154.26 


34 
52 
70 
86 
103 

119 
129 
138 
143 
144 

189 
131 
116 
101 
79 

57 
32 
9 


54.35  — 
54.20   " 

36 


53.85 
!  53.33 
1  52.65 
151.87 
J  51.04 

i 

50.18 
49.33 
48.53 


52 

68 
78 
83 
86 

85 
80 


44.381 
1.005 


35.51 
+0.101 


+O.0G 


0.00 
•4-0.9 


ATauri. 
Mag.  4.5 


Right 
Asr^enslon. 


h 
3 


m 
59 


s 
49.395 
49.351 
49 .268 
49.151 
49.008 

48.845 
48.674 
48.504 
48.348 
48.212 


44 

83 

117 

143 

163 

171 
170 
156 
136 
103 


DnrlbLi- 
tion. 


+21  51 


// 


48.109  ^ 
48.046  ,3 
48.028  — 
48.057  ^ 
48.135   '^\ 

127, 

48.262 

172 

213 

249 

277 

300 

315 
324 
327 
324 

316 


48.434 
48.647 
48.896 
49.173 

49.473 
49.788 
50.112 
50.439 
50.763 

51.079 
51.382 
51.670 
51.939 
52.186 

52.408 
52.604 
52.769 
52.902 
52.999 


303 
288 
209 
247 
222 


196 

165 

133 

97 

58 


53.057  J. 
53.074  — 
53.051    ^ 


31.11 
31.06 
:i0.93 
30.73 
30.45 

30.09 
29.66 
29.17 
28.65 
28.12 

27.61 
27.17 
26.81 
20.59 
26.50 

26.57 
26.83 
27.24 
27.81 
28.53 

29.35 
30.27 
31.25 
32.24 
33.22 

34.16 
35.03 
35.81 
36.49 
37.07 

37.55 
37.94 
38.23 
38.41 
38.00 

38.69 
38.72 
38.70 


it 

13 
20 
28 
36 

43 
49 
52 
53 
51 

44 

36 

22 

9 

7 

26 
41 
57 
72 
82 

92 
98 
99 
98 
94 

87 
78 
68 
58 
48 

39 
29 
21 
10 

9 
3 

2 


47.139 
1.077 


+0.07 
l-hO.2 


21.96 
+0.401 

-0.01 
fO.O 


C  Persei. 
Mag.  4.0 


Kiftht 
A9P«*n.sion. 


h      m 
4      2 

9 

40.744 
40.6(U>   "** 
40.535  "^ 
40.359  ^"*'' 
40.144  ^^''' 

39.906 

249 

39.657  ^^-^ 
39.411^^' 

22*1 

38.986  ^^' 

152 


Di'olirui- 
tion. 


+  47  29 
ft 

45.44 


46.59 
47.49 
4S.07 
48.3:;  - 


11 :. 

.'»8 
9 


38.8.34 
38.736 
38.698 
38.725 
38.819 

38.975 
39.193 
39.466 
39.787 
40.148 

40.540 
40.954  *^  * 

427 


OS 
3« 

27 

94 

156 

218 
TTA 
321 
361 
392 


41.381 
41 .814 
42.245 


433 
431 
422 


48.24 
47. S2 
47.06 
46.02 
44.73 

43.26 
41.68 
40.04 
38.42 
36.88 

•35.47 
34.26 
33.26 
32.52 
32.04 

31.85 

I  31.92 

'  32.25 

32.83 

3:^.65 


42 

76 

KU 

129 

147 

15S 
161 
162 
15-1 
141 

121 

100 

74 

4.S 
19 


33 

58 

S2 

101 


42.667 
43.076  *^ 
43.46^4  ^ 
43.827  ^ 
44.163  ^ 

302 
44.465 
44.730  *^ 
44.952  ^- 
45.126  ^'^ 
45.2-19  *^ 

45.317  ^,^ 
45.327  — 
45.279   ^- 

37.844 
1.4«0 

+0.09 
+0.2 


i  34.66 

121 

i  35.87  "' 
'  37.22  ^^ 

38.70  "** 
40.30  ^^ 

ItM 

41. 9S 

43.71  ^''^ 

4o.4/ 

17.'> 

170 
Itil 


47.22 
48.92 

50.53 
52.00 
53.29 


147 
lL-> 


31.39 
+  1.091 


l>Tauri. 
Xfair.  5.6 


Hipht  Doilina- 

.\««^oiLsion.         tion. 


h 
4 


m 
5 


+26    15 


s 
48.730 
48.688   ^^ 
48.605   ^ 

119 

48.486     ^ 

48.339  ^^^  ; 
160  ' 


ff 


I 
179  ' 
178 

1(M 

144 


48.170 

47.991 

47.813 

47.648 

47.504 

111 

47.393   ..J 

47.322   2- 

47.297  -- 

47.321    f^ 

47.396    '^ 
124 

47.520 

47.693  ^"^ 

47.907  ^" 

48.159^^^ 

48.440  ^^ 

307 


48.747 
49.070 
49.402 
49.739 


323 
3:{2 
337 


50.074  ^ 

32S 


50.402 
50.718 
51.018 
51.301 
51.561 


316 
300 

lias 

260 
237 


176 


51.798 
52.007  ^ 
52.183 
52.327  ^^* 
52.433 


52.499  23 
52.522  — 
52.503  '^ 


46.378 
1.115 


04.88 
65.05 
65.11 
65.06 
64.90 

64.60 
64.18 
63.66 
6:^.06 
62.41 

61.74 
61.10 
60.51 
60.02 
59.66 

59.47 
59.43 
59.57 
59.88 
60.35 

60.97 
61.71 
62.54 
63.43 
61.35 

65.26 
66.16 
67.02 
67.82 
68.54 

69.21 
69.81 
70.34 
70.82 
7l.2;i 

71.5S 
71.87 
72.07 

55.08 
+0.494 


Iti 

30 
42 

:>2 

60 
65 
67 

59 
49 

19 

4 

14 
31 
47 
62 

74 

83 

m 

92 
91 

90 
.sti 
80 
72 

r.7 

60 
.>3 

48 
41 
3.i 

2l> 
2-3 
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Washington 
Mean  Timi>. 


Jan.  0.4 
10.4 
20.;i 
30.S 

Feb.    OS 


Mar. 


19.3 
1.2 
11.2 
21 .2 
SI. 2 

Apr.  10.1 
20.1 
SO.l 

May  10.0 
20.0 

30.0 

June    0.0 

IS.O 

2S.y 

July     8.0 

18.0 

28.8 

Aup.    7.8 

17. S 


Sept.   Ji.7 

j(;.7 

2r,.7 

Oct.     (>.<> 

Nov.    o.ri 
l.').r> 


Dec-. 


2r»..-) 


15.4 
25.4 
35.4 


Mean  Phvo 
Sec  J,  Tan  r) 

D^  a,  D(i)  a 


ot  Erldanl. 

Mac  4.1 


Kight 
A^Hmsion. 


I>K'linu- 
tion. 


h 
4 


m 
I 


9  / 


50.851 
50.801    "^ 
50.715     . 
50.598  "' 
50.457 

50.296 
50.127  '^ 

160 


ft 

68.69 
'70.00 


171.13 
72.0/ 
!  72.79 


131 
113 


"'^.07    ^ 
72 


.W 


M 


49.958 
49.799 
49.658 


iriO 

141 


112 

49.546   . 

49.468 

49.4:M) 

49.4:i5 

49.485 


.8 
lis 


49.579 
40.717  ''' 

177 


73.29 
:  73.55 


.  73.58  - 

'73.36   " 

72.91    ^""^ 
70 

72.21 

71.28  ^ 

70.11  "• 

,  68.75  **" 

:  67.19  ^^ 
I  172 


65.47 


IM 


40.S04 


50.106 


.  212 


.  -241) 


2(M 


2S()  .  _ 


an 


50.:«6 

50.610 
50.800 
51.181 
51.477- 

r>2.n<M) 

r»2.33f)  -' ' 

:>2.«ML>  ■^'■■^ 

52.840  *^*; 
5.i.07<;  ^' 

53.278 
►  ,,   ,-  ,  17»> 

5:«.7I7  "■• 


fil  .7-.'  "" 

.-,-..77  '"•^ 

57.84  "■" 
ls4 

56.00 


170 


54.30 

V>  7«)  ^•'•^ 
-,   -.J  12»*. 

5<).55 

40.01 
40j;i 
40.(m 
50.05 
50.77 


4 

40 

72 

UK) 


53.708 
53.S44 


SI     ,^ 


n\ 


s 


51 .77 

-..  .|..   l-*'i 

>.    .-   142 
.)1.4i.> 

56.00  ^•"' 

r-  i./k  ^'^' 

l.w 


53.S52  -  - 

.'11 
53.821 


■18.780 
1.0<)8 


5!M0 
60.72  ^'"^ 


+0.0<) 
-f-0.2 


62.14 

71.25 
-0.121 

0.00 
+0.0 


142 


A^Tturi. 
Mag.  4.3 


at  Horolofil. 

Mag.  3.8 


Right 
Afirpnsion. 


h 
4 


m 
11 


3.707 
3.667   ^ 
3.594   ^ 
3.488  *^ 
3.355  ^'^ 

l.'iS 


Declina- 
tion. 


+  8  41 


// 


3.202       !  10.51 


13.26 

12.60 

11.99 

!  1 1 .43 

I  10.93 

I 


3.038 


164 


2.875  ^^ 


154 

136 


2.721 

2.585 

107 

2.478   . 
2.406 
2.375  - 
2.388 
2.447 


«2 
31 

13 
59 
105 


147 


2.552 
2.699 

2.8K5  ^^' 
3.107  "^"i 
3.:i58 

273 


10.16 
9.88 
9.71 
9.64 

9.69 

9.89 

10.23 

10.73 

11.40 

12.22 

13.19 

I  14.28 

'  15.48 


66 
61 
56 

.so 

42 

35 

28 

17 

7 

5 

20 
34 
50 
67 
K2 

97 
109 
120 


3.63  L 
3.020 
4.210 


2S9 
299 
."WW 


4.524 

■i  .(^—  i 

297 

5.124 

.    , ,  ,   2S7 
.-).41 1 

-  /..,-  274 
.).tiS) 


5.041 


Z'Ai 


.i,17«**'* 

214 


.  16.74  ^^ 

I  127 

,  18.01 

:  10.27  ^'^ 

20.46  "^ 

'21.56"" 
9<'. 

7S 

.■»9 
37 
15 

5 


'  23.30 
;  23.80 
;  24.26 
"24.41 


24.36 


1«1 


6.303 

6..584 

')./4;) 
,.  ^-..  i:U 

(L074    •" 

til 

7.0:^5  .,^ 
7.058  "- 
7.(M2    '' 


i24.1l 

23.70 

23.  u; 

,  22.53 

,21.83 

i21.ll 
'  20.38 
i  10.67 


2.'. 


41 
.>4 

70 


72 


7;? 

71 


1.5-14 
1.012 

+  0.06 
+0.2 


7.40 
+0.15:^ 


0.(K) 
+0.V> 


Right      >    DecllDA- 
Ancension.         tion. 


ffSetta 
Mag.  3 


h 
4 


m 
11 


136 


s 

17.286 

17.150 

16.972  *"* 

16.757  "^ 
243 


16.514 

16.251 
15.980 
15.711 
15.455 
15.222 

15.023 
14.865 
14.755 
14.697 


263 


271 
200 
256 
233 
190 

158 

110 

58 

1 


14.696  — 
64 

14.750 


14.859 
15.020 
15.230 

15.482 


-42  29 
59.52 


61.84 
63.75 
65.21 
66.19 

66.66 
66.63 
66.11 
65.11 
63.66 

61.82 
59.59 
57.03 
54.22 
51.20 


282 

101 

146 

06 

47 


100 

161 

I 
210 

252 

2S7 

15.769  I 
16.085*^^' 
16.421  ^ 

16.770  ^^ 
17.123  ^« 

3  IS 


3 

52 

lOD 

145 

IftI 

223 
256 
281 
302 
815 

320 


227 


:J:r 


17.471 

17.808 

18.127^^*'* 

18.421^*! 

18.684  ^^*  ' 
225  : 

\x.m  ,^, ! 

19.01..5  ^^ : 
lft.235  „, 
10.326   ^., 
10.368  —  , 

10 


48.05 

44.85 

41.66 '^^^ 

38.59  ^' 

35.70** 
262 

33.08 
30.81 
28.07  **** 
27.61  *^ 
26.79   ^ 

25 

2(J.M  ~ 

26.87   •" 

27.79   ^ 

29.25  "^ 

31.21  ^^ 
239 

33.60 
36.iU  ^* 
30.33  ^ 
42.44  '"^ 
4o.5/ 

302 


RiBht 


19.358 
10.208 
10.180 


60 
109 


48.59 
51.43 
53.98 


2M 

255 


15.072 
l.:i56 


55.70 
-0.916 


f-0.04 


+0.03 


h     m 
4     13 

s 
23.87 
23.57 
23.20 
22.79 
22.33 

21.85 
21.36 
20.88 
20.42 
19.99 

19.61 
19.29 
19.06 
18.89 
18.80 

18.80 
18.88 
19. a5 
19.30 
19.62 

20.00 
20.42 
20.89 
21.:J9 
21.90 

22.41 
22.90 
2;V37 

2:^.80 

24.17 

24.47 
24.71 
24.86 
24.94 
24.93 

24.8;^ 
24.65 
24.37 


21.071 
2.179 


+0.02 


30 
87 
41 
46 


I 


40 
48 
46 
48 
88 

33 

2S 

17 

9 

0 

8 
17 


25 


32 

I 

38  ' 

I 

42 

47  1 

•w' 

51 
HI 

I 

49 

47  ! 

«| 

37- 
30 

24! 

s' 

I 

1  i 

10 
18 
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0.4 
10.4 
20.3 
30.3 

9.3 

19.3 
1.2 
11.2 
21.2 
31,2 

10.1 
20.1 
30.1 
10.0 
20.0 

30.0 

»    9.0 

18.9 

28.9 

f     8.9 

18.9 
28.8 
J.  7.8 
17.8 
27.7 

^  6.7 
16.7 
26.7 

i.  6.6 
16.6 

26.6 

pv.    5.6 

15.5 

25.5 

K.    5.5 

15.4 
25.4 
85.4 


VTavzl. 

Mag.  3.9 


Rigkt 
AaMnskm. 


Declioa- 
tlon. 


aPbce 
f  Tand 


h 
4 


m 
15 


a 
6.319 
6.287 
6.216 
6.111 
5.977 

5.S22 
5.656 
5.488 
5.330 
5.190 

5.080 
5.006 
4.973 
4.985 
5.045 

5.151 
5.302 
5.194 
5.721 


32 

71 

105 

134 

1&5 


1«} 
168 
158 
140 
110 


74 
33 

12 

e» 

106 

ir>i 

1V2 
227 


+15  25 


// 


48.46 
48.11 
47.76 
47.40 
47.04 

46.67 

46.31 

45.95 
I  45.62 
145.34 

I  45.13 

.  45.00 

I  44.99  — 

45.10   " 
27 

41 


35 
35 
30 
30 
37 

30 
30 
33 
28 
21 

13 


5.978  ^' 

279 


45.37 

i  45.78 
146.35 

j  47.06 

j  47.88 

48.81 


6.257 
6.554 
6.863 
7.175 
7.487 

7.792 
8.090 
8.374 
8.641 
8.889 

9.116 
9.317 
9.490 
9.632 
9.739 


297 
309 
312 
312 
306 

2I« 

284 
267 
248 
227 

201 
173 
142 
107 
70 


9.809  3^ 
9.839  — 
9.829   *^ 


i  49.81 
{50.83 
j  51.86 
,  52.85 
i  53.76 

54.57 
55.23 
55.75 
56.13 
56.34 

56.42 
56.36 
56.22 
55.97 
55.68 

55.36 
55.01 
54.65 


57 
71 
82 
93 
100 

102 

108 

99 

91 

81 

66 

62 

38 

21 

8 

6 
14 
25 
29 
32 

35 
36 


4.077 
1.037 


41.32 
+0.276 


%Uma    1+0.07  -0.01 


f^Tauzi. 
Mag.  3.9 


Right 
A«cei»iozi. 


h 
4 


m 
18 


8 

11.035 
11.005  ^ 
10.935   ^® 
10.830  ^^ 
10.696  ^** 

156 
10.540 

10.371  ^^ 
170 

161 

142 

113 


Declina- 
tion. 


+17  20 


// 


10.201 

10.040 

9.898 


9.785  y. 
9.708  ' 
9.673  — 
9.684  " 
9.742  ^ 

105 

9.847 

9.997  ** 
190 

227 


10.187 
10.414 

10.072  ^ 
280 

10.952 
11.251 
11.561 
11.876 
12.191 

12.501 
12.801 
13.090 
13.363 
13.616 

13.848 
14.055 
14.234 
14.381 
14.494 

14.568 
14.601 
14.594 

8.755 
1.048 


299 
310 
315 
315 
310 

300 
280 
273 
253 
232 


207 
179 
147 
113 


33 


63.11 
62.86 
62.59 
62.30 
61.99 

61.65 
61.29 
60.92 
60.55 
60.21 

59.92 
59.71 
59.59 
59.60 
,  59.74 

■60.04 
!  60.48 
i  61.07 
-  61.79 
'  62.01 

63.51 
64.46 
65.42 
66.36 
67.24 

68.04 
68.71 
69.26 
69.68 
69.95 

70.11 
70.15 
70.10 
69.98 
69.80 

69.59 
69.34 
69.08 


25 
27 
2fJ 
31 
34 

36 
37 
37 
34 
29 

21 
12 

1 
14 
30 

44 
59 
72 
82 
00 

95 
96 
91 
88 
80 

67 
55 
42 
27 
16 


12 
18 
21 

25 
2<i 


55.71 
+0.312 


+0.07 
l-hO.2 


-0.01 
+0.9 


t^Sridani. 
Mag.  4.1 


Right 
Ascension. 


h 
4 


m 
20 


s 

57.291 

57.197   ^ 

57.062  ^^^ 
172 


201 
220 


137 


56.890 
56.089 

56.469 

232 

56.237 
56.005  ^" 
55.782  ^* 

55.579  ^ 

175 

55.404 

^'^   95 
.5.3.172   ^^ 

55.120  — 

55.130     ^ 

54 

5."*.  18-4 
.55.288  *^ 
55.440  ^"^ 
55.(>35  ^^'^ 
55.867 

26() 

56.133 

56.423  ^ 

56.733  ^'^ 

57.054  ^^^ 

57.379  ^ 
32;t 

57.702 

58.015  ^" 

58.314  ^ 

58.593  ^ 

58.846^ 

222 

59.068 

59.258  *^ 

59.409  ^^^ 

59.519  ''' 

59.585   *^ 
21 


Dei>Iina- 
tion. 


-34  12 

// 

34.94 


37.19 


225 


39.08  ^^ 

4fX   --    1*9 

40.0/ 

105 


41.62 


00 


42.37  — 
4-2.07   f 

73 


41.32 


.  iie> 


10.16 

38.60 
30.69 
3-1. 4(>  ^'^ 
31.95^''^ 


irift 


191 


271 
2S« 


29ri 
297 


_  _  I 


.  I 


25 
71 


29.24 

2K.38 

2;>.42 

20.45 
1-  r,i  291 

i  1  i  —  277 
14. /i 

12.24 
1 10.00 

8.12 
I    0.69 

5.75 

5.38 
I    5.45 

6.11 
1  7.30 
I    8.98 

11.08 

13.53  ^^^ 

16.23  ^" 

I  19.07  '^ 

1  21 .97  ^ 

2S4 

24.81 


2.'>3 


224 

188 

143 

94 

42 


12 

66 

119 

168 

210 


59.G0(» 

59.581 


59.510        1 29.94 


27.50 


2fi9 
244 


55. 139 
1.20i) 


32.57 
-0.680 


+0.04 
+0.2 


S  Mensse. 
Mag.  5.6 


Right 
.\9i'«iMion. 


Dwlina- 
tion. 


h 
4 


m 
3 


2' 


102 


s 
38.89 
37.87 
30.67  ^^ 
35.35  "" 

142 


33.93 

32.46 

30.96 

29.49 
o 


147 


150 
147 


^8.06  ^^^ 
20.73  ^^'^ 

120 

25.53 

24.48 

23.60 

22.91 
'»  40 

•>*>  !»* 


10.') 
8S 
09 
49 
27 


-80  24 


f/ 


.39.97 
12.38 
44.32 


241 
194 


^^  ".1  1^ 
40./4 


86 
31 

24 
81 


46.60 

46.91 

46.67 

45.86 
4-  -.  131 

42.78  ^"^ 
222 


40.56 
37.98 
35.11 
31.96 


258 
287 
315 


•>  I 


28.<K>  ^* 
:i40 


22.13-     21.83 


342 


90  70 
2:5.33 

24.13 
25.08 
26.18 
27.38 
28.6:5 

29.91 
:U.16 
:V2.35 
33.43 
34.37 

35.12 
35.66 
35.96 


:u;.02  — 

;i5.82  ^ 

44 


40 
Gl 
SO 

95 
110 
120 
125 
128 

125 

119 

108 

94 

75 

54 
30 


15.28 
12.29 


I 


18.47  ^^ 
310 

299 

260 

9.69  ^^ 

^•74  119 
'•''-    62 

3.93  — 
1 


:i5.38 
34.69 
33.79 


CO 
90 


3.94 

4.57 

5.82 

7.64 

10.00 

12.78 
15.92 


63 
125 
182 
236 
278 

314 

19.28  ^ 
22.73  ^*^ 
26.19  ^^ 

329 
29.48 
32.54  ^ 
:55.25  ^'^ 


32.981 
6.001 


33.81 
-5.917 


+0.02       1-0. «i 


+0.0 


\ 


+0.*i 


354 


apparp:nt  places  of  stabs,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WiiMhlnston 
Mean  Tlino. 


Jail. 


Fell 


0.4 
10.4 
20.4 
30.  :i 

9.3 


19.3 

Mnr.     1.2 

11.2 

31.2 

Apr.  10.1 
20.1 
:«).l 

May  10.1 
20.0 

30.0 
Juue    9.0 

IS. 9 

2S.f) 

Julv     S9 

I«.9 
28.S 
Aujr.  7.8 
17.8 
27.8 

iSept.  0.7 
1G.7 
2G.7 

Oct.  6.G 
16.0 

20.0 

Nov.    5.0 

15.5 

25.5 

Ih'i  .     5.5 

J  5..") 
25.1 
35.1 

Mean  PlacM/ 

.       •-<'      Oy        lail      (I 

i  V  <X,   l)w  ri 


f  Taurl. 

Mag.  3.6 


AiKMUisfon.  i       tk>D. 


h 
4 


ni 
23 


s 
48.409 
48.383 
4S.317 
48.214 
4S.a^l 

47.925 
47.75t 
47.581 
47.417 


20 

6C 

103 

13.1 

I.V1 


I    + 18  59 

I 

I     " 
'57.91 

'  57.74 

57.55 
,  57.31 

57.a'> 


171 
17:< 


S2 
44) 


47.271  '''' 
lis 

47.153 

47.071 

47.031  - 

47.037     '• 

47.090   ^^ 
101 

47.191 

47.338 

47.525  ''' 

47.750  ""' 


147 


48.000 


.  2."if>    _ 


2S0 


50.75 
50.40 
50.03 
55.65 
55.28 

.  54.93 

54.64 

,  51 .45 

,54.30 

54.40 

54.58 
51.91 

55.97 
50.09 


4i>.28(J 


48.581 


.  3IMJ 


48.890 
49.213 
49.531 

49.845 
50.150 
50.414 
50.723 
50.9S3 


.  310 


317 
31S 
314 


30.'> 
U7l» 


51.222 


51.43* 


.  *Ji  I 

l.ss 


b\  .02 1 
-,  -.-,,  l.M 

51.897  ^^-^ 

SI 

5J .978 

411 

52.018  — 
52.015     '* 


4t).0S«; 
1 .05S 

{ 0.07 


17 
19 
24 
2H 
30 


V^fl    Da,o       hO.'J 


57.49 
58.35 
59.23 
00.10 
00.94 

01.70 
02.30 
02.91 
03.35 
03.07 

.  03. S7 
;  (;3.97 
,  03.99 
:  03.95 
i  03.80 

I  03.74 

j  rK^59 

i  (W.42 

50.43 
+0.344 

0.01 
4  0.9 


Ah 
37 
3S 
37 

29 

10 

9 

4 
IS 

:« 

40 
K() 
72 
SO 

.Ml 

ss 
S7 
S4 
76 

.V> 
44 

32 
IS) 

10 
•> 

4 

1) 

12 

17 


m  Pend. 
Mag.  6.1 


Right 
AM*CTulon. 


h      m 
4     27 

s 

37.138 
37.099 


37.006 
36.865 
36.684 

36.474 
36.248 
36.018 
35.7J)9 
35.003 

35.443 
35.329 
35.268 
:i5.267 
35.325 

35.443 
:^5.618 
35.840 
30.122 
30.438 


39 
03 


141 

181 
210 


Declina- 
tion. 


+42  53 
27.48 


226 
230 
219 
1% 
IfiO 

114 

01 

1 

118 

175 
22s 
270 
316 
34s 


28.52 
29.38 
29.99 
30.34 

'  30.42 
I  30.20 
;  2«).71 
■  28.94 
!  27. 9() 

I  26.79 

25.51 

24.16 

22.79  "" 

21.47"^ 
121 

I  20.26 
I  19.18 
:  18.28 
!  17.58 
j  17.09 


104 
86 
61 
35 

8 

22 

40 

tt 

08 

117 

128 
135 


108 
90 
70 
49 
26 


30.780        ;  10.83 


373 
390 
400 


37.159 

37.549 

37.!M9 

38.351  ^ 
397 

38.748 

39.138 

39.515  '^;^ 

39.S72  ^''\ 

40.208  ^*'' 
309 


i  1().79  -  - 
'  10.97    ^^ 


'  17.31 
17.89 


37 
TA 


3«0 


87 
99 

no 


40.517 
40.794 
4 1 .034 
4 1 .232 

4 1  ::^\\ 


277 


210 

lys 
l.'jl 

lU) 


41. 18;i    ,. 
41.;>2,s  - 
41.519     •' 


34.25<) 
1.3(h5 

t  0.08 
-r  0.2 


18.02 

\  19.49 

I  20.48 

21.58 
99  77  "« 

I  126 

;  2 1.03 

1  25.30 
or  ".>  130 

|28.1(»  ^'^'* 

j  29.47  '■'' 
i:« 

\  30.80 

32.05  ^"'* 

33.17  "• 


aTanzl. 

(AldAaran.) 
Mag.  1.1 


RifSht 
Ajoenskm. 


h 
4 


m 
31 


19 
61 
97 


8 

11.674 
11.655 
11.594 
11.497 
11.367  *^ 

152 

11.215 
11.046 
10.874 
10.710 
10.561 

10.440 

10.353  1 

10.306  \ 

10.305  — 

10.350  ^^ 
01 


109 
172 
1C4 
140 
121 


10.441 
10.578 
10.756 


137 

178 


10.971  ^** 

11.217^ 
271 

11.488 

11.778^ 
304 


310 
313 
310 


V^\ 


15.99 
+0.929 

-0.02 
+0.^ 


241 


tion. 


+16  20 


// 


12.082 
12.392 
12.705 

13.015 
13.317  ^ 
13.609  ^  : 
13.887  ^"^  I 
14.148  ^*  ' 

14.:W9  _  : 
U.OOG^^"  ' 
14.797  ^^*  i 
14.950  *^^  . 

124  , 


15.080 

15.106 
15.213 
15.210 


so 

47 
3 


42.95 
42.65 
42.34 
42.03 
41.71 

41.39 
41.06 
40.73 
40.41 
40.12 

39.90 
39.73 
39.66 
39.70 
39.88 

40.20 
40.65 
41.23 
41.94 
42.74 

43.61 
44.51 
45.42 
46.29 
47.10 

47.80 
48.39 
48.84 
49.15 
49.31 

49.;V4 
49.26 
49.09 

48.85 
48.56 

48.25 
47.93 
47.61 


30 
31 
31 
32 
32 

S3 
33 
32 
29 
23 

17 

7 

4 
18 
32 

45 

58 
71 
80 

87 

90 
91 

87 
81 
70 

59 
45 
31 
16 
3 

8 
17 
24 
29 
31 

32 
32 


Mig.4 


9.358 
1.042 

+0.07 


30.31 
+0.293 

-0.01 


Bight 


h 
4 


m 
32 


s 

12.385 
12.355 
12.287 
12.186 
12.054 

11.900 
11.731 
11.560 
11.395 
11.244 


80 
68 
101 
132 
154 

169 

m 

165 
151 
135 


11.119  „l 
11.025  ^ 
10.969   j3 
10.956  — 
10.987   '* 

76 

11.063 


lis 

15S 
193 
225 
251 


11.181 
11 .339 
11.532 
11.757 

12.008 
12.277  ^ 
12.560  ^ 
12.851  ^^ 
13.144  ^^ 

292 
13.430 

2S.S 

13.721  ^ 
13.994  ^ 
14.254  ^  1 

244  : 

14.498 

234, 

14.722 


14.921 
15.093 
15.236 
15.344 


199 
172 
143 
106 
71 


15.415  32 
15.447  — 
15.440     ' 


10.231 
1.002 


+0.06 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


^Dontdus. 
Mag.  3.5 


.  0.4 
10.4 
20.4 
30.3 

.     9.3 

19.3 
.  1.3 
11.2 
21.2 
31.2 

.  10.1 
20.1 
30.1 
lO.l 
20.0 

30.0 

3    9.0 

19.0 

28.9 

r     8.9 

18.9 
28.8 
;.  7.8 
17.8 
27.8 

t.  6.7 
16.7 
26.7 

..  6.7 
16.6 

26.6 

r.    5.6 

15.5 

25.5 

c.    5.5 

15.5 
25.4 
35.4 


Bight 

AjCCDSiOIl. 


h 
4 


m 
32 


iFlace 
^Tana 


,B«a 


s 

14.670 
14.475 
14.223 
13.922 
13.5S3 

13.217 
12.836 
12.454 
12.084 
11.740 

11.433 
11.172 
10.967 
10.826 
10.751 

10.746 
10.809 
10.941 
11.138 
11.392 

11.698 
12.049 
12.433 
12.842 
13.266 

13.693 
14.114 
14.516 
14.891 
15.228 

15.520 
15.757 
15.936 
16.050 
16.096 

16.073 
15.980 
15.822 


196 
252 
301 
339 
3«6 

381 
382 
370 
344 
307 


261 

205 

141 

75 

5 

63 
132 
197 
254 
306 

351 
384 
400 
424 
427 

421 
402 
375 
337 
202 

237 

179 

114 

46 

23 

93 
158 


Declina- 
tion. 


-55  12 


// 


63.39 
66.05 
68.27 
70.01 
71.24 


2»6 
222 
174 
123 
67 


'If     ^3 

72.04  — 
71.63  ** 
70.68  ^ 
69.24  ^** 

188 

67.36 


65.05 
62.39 
59.43 
56.25 

52.91 

49.50 

46.10 

;  42.80 

I  39.70  ^^® 
281 

36.86 

34.40 

32.38 

30.88 


231 

taut 

296 
318 
334 

341 
340 
330 


246 
202 
150 


29.95  ^ 

33 


29.62 
29.91 
30.85 
32.38 
34.46 

37.03 
40.00 
43.24 
46.65 
50.11 

53.49 
56.69 
59.58 


20 

04 

153 

208 

257 

207 
324 
341 
346 
338 

320 
289 


12.109 
1.753 


58.87 
-1.440 


+0.03 


,IXfd   i+0,1 


+0.03 
-hO.9 


SSEridani. 

Mag.  4.0 


Right 
Ascension. 


h 
4 


m 
34 


s 
24.776 
24.736 
24.656 
24.541 
24.397 

24.230 
24.050 
23.865 
23.687 
23.524 

23.384 
23.278 
23.210 


40 

80 

115 

144 

167 


180 
185 
178 
163 
140 

106 
68 
27 


23.183  — 

23.201    ** 

64 

23.265 

107 
148 
185 
218 
244 


23.372 
23.520 
23.705 
23.923 

24.167 
24.434 
24.715 
25.006 
25.301 

25.594 
25.882 
26.158 
26.419 
26.664 

26.887 
27.084 
27.252 
27.389 
27.490 


267 
281 
291 
295 
293 


288 
276 
261 
245 

223 


197 
168 
137 
101 
63 


27.553  ^^ 
27.575  — 
27.556   ^* 


22.647 
1.033 


Declina- 
tion. 


-14  27 


// 


54.47 
56.19 
57.69 
58.93 
59.90 

60.56 
60.92 
60.97 
60.71 
60.16 

59.31 
58.18 
56.79 
55.16 
53.33 

51.34 
49.21 
47.00 
44.79 
42.62 

40.57 
38.69 
37.06 
35.70 
34.70 

34.09 
33.88 
34.09 
34.72 
35.73 

37.07 
38.72 
40.59 
42.60 
44.68 

46.76 
48.76 
50.62 


172 

150 

124 

97 

66 

36 
5 

26 
55 

Ho 

113 
139 
163 
183 
199 

213 
221 
221 
217 
205 

188 
163 
136 
100 
61 

21 

21 

63 

101 

134 

165 
187 
201 
208 
208 

200 
ls6 


r  Taurl. 
Mag.  4.3 


Uo.i 


55.42 
-0.258 

'+oTo7 

+0.9 


Right 
Ascension. 


h 
4 


m 
37 


s 
18.124 

18.110 
18.051 
17.954 
17.822 

17.663 
17.489 
17.310 
17.136 
16.980 


14 

59 

97 

132 

159 

174 
179 
174 
156 
130 


16.850    „. 

16.755   ., 
o2 

16.703     ^ 

16.697  -  - 

16.739   *^ 
00 

10.829 

137 

181 

219 

252 

278 


16.966 
17.147 
17.366 
17.618 

17.896 
18.196 
18.509 
18.830 
19.155 

19.478 
19.795 
20.101 
20.395 
20.672 

20.928 
21.161 
21.366 
21.539 
21.677 

21.774 
21.828 
21.838 


300 
313 
321 
325 
323 


317 
306 
294 
277 
256 


233 
205 
173 
138 
97 


54 
10 


Doi^Iina- 
tion. 


+22  47 


// 


62.86 
62.89 
62.88 
62.81 
62.68 

02.47 
02.20 
61.86 
61.40 
61.02 

60.57 
60.14 
59.75 
59.45 
50.26 

50.17 
59.23 
59.43 
59.75 
60.19 

60.74 
61.37 
62.06 
62.76 
63.40 

64.13 
64.75 
65.29 
65.70 
66.14 

60.44 
00.07 
00.85 
00.99 
07.09 

07.18 
07.24 
67.27 


3 

1 
7 

13 
21 

27 
34 
40 
44 
45 

43 
.39 
30 
19 
9 

6 
20 
32 
44 
55 

63 
69 
70 
70 
67 

62 
54 
47 
38 
30 

23 
18 
14 
10 
9 

6 
3 


Oroombridge  848. 
Mag.  0.0 


Right 
Ascension. 


15.092 
1.085 


^0.07 
+0.1 


55.34 
+0.420 

+0.^ 


h 
4 


m 
37 


s 
45.55 
45.29 
44.88 
44.33 
43.08 

42.93 
42.15 
41.30 
40.60 
30.92 

39.32 
38.85 
38.53 
38.37 
38.37 

:«.65 

38.88 
30.36 
39.09 
40.75 

41.61 
42.55 
43.56 
44.62 
45.71 

46.80 
47.88 
48.94 
49.94 
50.88 

51.73 
52.47 
53.11 
53.60 
53.94 

54.11  ^ 

54.12  — 
53.97   ^^ 


26 
41 

55 
65 
75 

7.H 
79 
76 
68 
60 

47 

32 

16 

0 

IS 

33 
48 
63 
76 
86 

94 
101 
106 
109 
109 

108 

106 

100 

94 

85 

74 
64 
49 
34 
17 


Declina- 
tion. 


+75  47 


// 


252 
218 
177 
128 
75 


18 

38 
92 


46.56 
49.08 
51.26 
53.03 
54.31 

55.06 

55.24 

54.86 

53.94 

52.50  ^** 
185 

50.65 
48.42 
45.92 
43.26 
40.50 

37.75 
35.09 
32.00 
30.34 
28.37 

20.75 
25.50 
24. (H 
24.19 
24.16 

24.55 
25.35   ^ 


223 
250 
266 
276 
275 


266 
249 
226 
197 
162 


125 

86 

45 

3 

39 


26.55 
28.12 
30.03 

32.26 
34.76 
37.48 
40.:i5 
43.30 

46.25 
49.11 
51.79 


120 
157 
191 
223 


2.'>0 
272 
287 
295 
295 


286 
2t(8 


3S.363 
4.075 


32.16 
+3.951 


\+^.\ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


11  Orionis. 
Mag.  4.6 


R%ht 
Aanenarioa. 


h      m 
4     59 

8 

51.898 


51.903  — 
51.864  ^ 
51.783  *^ 
51.667  "* 

144 

51.523 


Declina- 
tion. 


165 
173 
172 
150 
138 


51.358 
51.185 
51.013 
50.854 

50.716 
50.609 
50.539   ^ 
50.512  — 
50.530   ^® 

50.594 


107 
70 


50.702 
50.852 
51.040 
51.262 

51.513 
51.786 
52.073 
52.374 
52.681 

52.989 
53.294 
53.594 
53.883 
54.160 

54.420 
54.660 
54.874 
55.060 
55.212 

55.326 
55.398 
55.427 


106 
150 
188 
222 
251 

372 
288 
801 
807 
306 

805 
300 
280 
277 
260 

240 
214 
186 
152 
114 


+15  17 


// 


72 
29 


27.48 
27.10 
26.75 
26.43 
26.13 

25.86 
26.60 
25.35 
26.13 
24.93 

24.78 
24.69 
24.67 
24.75 
24.96 

25.26 
25.69 
26.23 
26.86 
27.58 

28.35 
29.14 
29.92 
30.66 
31.31 

31.86 
32.29 
32.67 
32.69 
32.67 

32.61 
32.24 
31.88 
31.46 
31.02 

30.56 
30.12 
29.71 


Mag.  3.3 


Right 
Aflcenaion. 


38 
35 
32 
30 
27 

26 
25 
22 
20 
15 

9 
2 

8 
20 
31 

43 
54 
63 
72 
77 

79 
78 
73 
66 
55 

43 
28 
12 

2 

16 

27 
36 
42 
44 
46 

44 

41 


49JM» 
1.037 


22.30 
+0,27S 


h     m 
5     0 


8 

44.512 
44.511 
44.454 
44.346 
44.190 

44.000 
43.784 
43.557 
43.333 
43.126 

42.947 
42.808 
42.716 


1 

57 
109 
155 
190 

216 
227 
224 
207 
179 

139 
92 


39 
42.677  — 

42.696   ^^ 

76 

42.772 


42.905 
43.091 
43.326 
43.602 

43.916 
44.257 
44.620 
44.998 
46.384 

45.774 
46.162 
46.543 
46.913 
47.265 

47.598 
47.903 
48.177 
48.413 
48.605 

48.746 
48.834 
48.867 

41.525 
1,32S 


133 
186 
235 
276 
813 

342 
363 
378 
386 
390 

388 
381 
370 
352 
333 


305 
274 
236 
102 
141 


88 
33 


0.00 
+1.0 


Declina- 
tion. 


+41     7 


// 


104 
91 
74 
54 
30 


33.07 
34.11 
35.02 
36.76 
36.30 

36.60 
36.66  — 
36.43   ^ 

47 
71 
90 


36.96 
35.25 

34.35 
33.30 
32.13 
30.92 
29.70 

28.54 
27.45 
26.48 
26.66 
25.01 

24.63 

24.11  — 
24.15     * 


105 
117 
121 
122 
116 

109 
97 
82 
65 
48 

29 


€  Leporii. 
Mag.  3.3 


Right 
Ascension. 


24.35 

24.69 
25.16 
25.75 
26.45 
27.24 

28.12 
29.08 
30.12 
31.21 
32.35 

33.50 
34.64 
35.73 


20 
34 

47 
59 
70 
79 

88 

96 
104 
109 
114 
115 

114 
100 


24.S2 
+0.873 

-0.02 
+1.0 


h     m 
5      1 

s 
59.012 

58.981 
58.906 
58.791 
58.643 


31 


7.1 


115 

148 
176 

194 
203 
201 
190 
168 

140 

103 

62 


58.467 

58.273 
68.070 
57.869 
67.679 

67.511 
57.371 
57.268 
57.206  jg 
57.188  — 

28 


67.216 
57.289 
57.406 
67.563 
67.766 

57.981 
58.232 
58.504 
68.789 
69.085 

69.384 
59.683 
59.975 
60.257 
60.524 

60.770 
60.991 
61.185 
61.345 
61.468 


73 
117 
157 
193 
225 

251 
272 
285 
296 
299 

299 
292 
282 
267 
246 

221 
194 
160 
123 

S2 


61.550  33 
61.588  — 
61.582     ® 


Declina- 
tion. 


56.812 
1.082 


-22  28 


// 


54.42 
56.59 
58.52 
60.14 
61.42 

62.34 
62.89  ^^ 
63.00  — 
62.86  f 
62.29   ^^ 

01 

61.38 


217 
193 
162 
128 
92 


55 


60.13 

58.57 
56.75 
64.68 

52.42 
50.02 
47.54 
45.04 
42.60 

40.28 
38.17 
36.31 
34.79 
33.67 


125 
156 
182 
207 
226 


240 
248 
250 
244 
232 


/S  Eridani. 
Mag.  2.9 


211 
186 
152 
112 
69 


32.98  22 
32.76  — 
33.02  ^ 
33.76  ^* 
34.96  ^^ 

162 

36.58 

196 
225 
243 
254 
255 


38.54 
40.79 
43.22 
45.76 

48.31 
50.79 
53.11 


Right 
Aacension. 


248 
232 


h     m 
5     3 


s 
48.376 
48.370 
48.323 
48.236 
48.115 


Declina- 
tion. 


-  5    11 


// 


6 

47 

S7 

121 


14 


_  I 


47.968        ' 
47.800  ^^ 
47.624  ^''^ 
47.449  "^ 
47.286  ^^  ; 

145 


47.141 
47.025 
46.945 
46.904 
46.904 


46.949 

47.037 

47.165 

47.331 

47.530  ^^  ! 
227  ; 


116 

80 

41 

0 

45 

88  ! 
128 
166 


47.757 
48.007 
48.274 
48.554 
48.841 

49.132 
49.421 
49.704 
49.978 
50.239 

50.484 
50.709 
50.908 
51.078 
51.216 

51.316 
51.376 
51.394 


250 
267 
280 

287 
291 


280 
283 
274 
261 
245 


225 
109 
170 
138 
100 


60 
18 


31.92 
33.38 
34.67 
35.77 
36.67 

37.34 
37.80 
38.02 
38.03 
37.80 

37.36 
36.69 
35.81 
34.72 
33.45 

32.02 
30.45 
28.77 
27.05 
25.33 

23.66 
22.08 
20.67 
19.47 
18.62 


146 

129 

110 

90 

67 

46 

22 

1 

23 
44 

67 

88 

109 

127 

143 

157 
168 
172 
172 
167 

158 

141 

120 

05 

64 


17.88   3^ 

17.57  — 

17.58  * 


17.95 
18.66 

19.65 
20.91 
22.36 
23.97 
25.64 

27.33 
28.97  ^^ 
30.50 


37 
71 
99 

126 
145 
161 
167 
169 


153 


+0.05 
+0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


.5 
.4 

.4 
.4 

.3 
.3 
.3 
.3 
.2 

K2 
1.2 
K2 
Kl 
).l 

).l 
1.0 
1.0 
9.0 
».0 

8.9 
8.9 
7.9 
7.9 
7.8 

6.8 
6.8 
6.7 
6.7 
6.7 

».7 
5.6 
JS.S 
».6 
5.6 

15.5 
S5^ 
».5 


tee 


92  H.  Gamelof . 
Hag.  4.7 


Right 
AaomiioiL 


•  a 


h     m 
6     9 

8 

48.24 
48.33 
48.30 
48.13 
47.85 

47.47 
47.02 
46.51 
45.97 
45.44 

44.93 
44.47 
44.09 
43.80 
43.60 

43.50 
43.52 
43.66 
43.90 
44.24 

44.67 
45.19 
45.78 
46.44 
47.14 

47.88 
48.65 
49.43 
50.22 
50.99 

51.75 
52.46 
53.12 
53.70 
54.20 

54.60 
54.80 
55.04 


0 

8 
17 
38 
88 

45 
51 
54 
53 
61 

40 
38 
29 
20 
10 

3 
14 
34 
34 
43 

63 
60 
06 
70 
74 

77 
78 
70 
77 
70 

71 
00 
68 
60 
40 

30 
16 


Declbia- 
tkm. 


+69  20 


// 


67.75 
70.28 
72.73 
75.01 
77.00 


153 

345 
228 
199 
104 


78.64  ,^ 
123 

79.86 

80.61  ' 
80.87  — 

80.62  ^ 

74 

79.88 


78.69 
77.09 
75.16 
72.95 

70.56 
68.05 
65.47 
62.93 
60.48 

58.17 
56.06 
54.18 
52.59 
51.29 

50.30 
49.66 
49.38  — 
49.47  * 
49.91  ^ 

83 
50.73 
51.91 
53.44 
55.27 
57.38 

59.70 
62.16 
64.71 


119 
100 
198 
221 
380 

251 
258 
254 
345 
331 

311 
188 
160 
130 
99 


1/ Oeminomm. 
Var.  3.2-4.2 


Right 
Ajoonakm. 


04 


118 
168 
183 
311 
333 

346 
255 


h     m 
6     9 

54.755 

54.829  22 

54.851^ 

54.823  f 

54.747    '• 
117 


54.630 
54.482 
54.310 
54.128 
53.945 


148 
172 
183 
183 
170 


42.225 
2.836 


63.47 
+2.654 


53.775  ^ 

53.625  ,,, 

53.506 

53.424 

53.382  — 
1 

53.383 

40 

90 

131 

100 

303 

381 

35A 
377 
204 
307 

314 
320 
322 
319 
312 

300 
284 
260 
230 
193 


53.429 
53.519 
53.650 
53.819 

54.022 
54.253 
54.511 
54.788 
55.082 

55.389 
55.703 
56.023 
56.345 
56.664 

56.976 
57.276 
57.560 
67.820 
58.050 

58.243 
58.392 
58.494 


149 
102 


Daclhia- 
tkm. 


+22  31 


// 


56.99 
56.93 
56.95 
57.02 
57.11 

57.21 
57.28 
57.31 
57.30 
57.23 

57.10 
56.94 
56.74 
56.53 
56.33 

56.15 
56.01 
55.91 
55.87 
55.87 

55.91 
55.97 
56.05 
56.11 
56.15 

56.14 
56.06 
55.91 
55.68 
55.39 

55.05 
54.67 
54.29 
53.92 
53.59 

53.34 
53.15 
53.06 


52.098 
1.083 


0 

2 

7 

9 

10 

7 
3 

1 

7 

13 

10 
20 
21 
20 
18 

14 
10 

4 
0 

4 

6 

8 
6 

4 

1 

8 
15 
23 
29 
34 

38 
38 
37 
33 
25 

19 
10 


54.92 
+0.416 


+0.13 

/  ao 


-hLO 


fhO. 
I  0.i 


07 
0 


0.00 
+1.0 


8  Lyndi. 

Mag.  4.4 


Right 
Aacenafcm. 


h 
6 


m 
12 


93 


I 

22.586 
22.679 
22.682  -^ 
22.597  ^ 
22.432  ^^ 

236 


22.196 
21.904 
21.574 
21.222 
20.872 

20.539 
20.241 
19.992 
19.805 
19.688 

19.647 
19.684 
19.796 
19.984 
20.240 

20.559 
20.936 
21.359^^ 


292 
330 
352 
350 
333 


298 
249 
187 
117 

41 


37 
112 
188 
256 
319 


377 


21.824 
22.322 

22.844 
23.386 
23.937 
24.491 
25.039 

26.672 
26.083 
26.668 
26.988 
27.360 

27.666 
27.894 
28.036 


463 
498 
522 


542 
551 
554 
548 
533 


511 
475 
430 
372 
306 


228 
142 


Declina- 
tion. 


+59    2 


// 


37.09 
39.14 
41.15 
43.03 
44.69 


205 
201 
188 
166 
140 


46.09 
47.13 
47.78 


104 
65 


24 
48.02  — 

47.84    ^* 
59 

47.25 


46.29 
44.98 
43.39 
41.58 

39.61 
37.54 
35.44 
33.35 
31.34 

29.45 
27.72 
26.19 
24.86 
23.78 


96 
131 
159 
181 
197 


207 
210 
209 
201 
189 


173 
153 
133 
108 
84 


22.94 

22.37 
22.08 


57 
29 

22.07  -- 
22.36    ^ 

57 


22.92 
23.78 
24.92 
26.31 
27.96 

29.77 
31.73 
33.77 


86 

114 
139 
164 
182 

196 

204 


18.204 
1.944 


33.62 
+1.667 


C  Canis  Majoris. 
Mag.  3.1 


Right 
Aflceiudon. 


h 
6 


m 
17 


s 

.    30 
9.874  — 

9.851   ^ 

9.778   "^ 

9.658  ^^ 

160 


9.498 
9.308 
9.094 
8.870 
8.645 

8.430 
8.233 
8.064 
7.927 
7.830 


190 
214 
224 
225 
215 


197 

169 

137 

97 

54 


7.776    j^ 

7.765  — 

7.798  ^ 

7.874   ^^ 

7.992  "® 
156 

8.148 

191 
223 
250 
272 
290 


8.339 
8.662 
8.8  L2 
9.084 


Declina- 
tion. 


-30     1 


// 


9.374 


9.679  ^  i 

310 
314 
311 
301 


9.989 
10.30:^ 
10.6  L4 

10.916 
11.202 
11.466 
11.701 
11.900 


12.067 
12.167 
12.227 


287 
2(J3 
236 
199 
157 


110 
60 


33.95 
36.82 
39.48 
41.87 
43.91 

45.67 
46.83 
47.69 
48.11 
48.11 

47.69 
46.87 
46.67 
44.12 
42.27 

40.13 
37.78 
36.27 
32.66 
30.02 

27.46 
26.04 
22.84 
20.93 
19.39 

18.29 

17 .69 

17.61  — 

18.08  *^ 

19.08  ^^ 
151 

20.69 


287 
286 
239 
204 
166 


126 

86 

42 

0 

42 

82 
120 
155 
185 
214 

235 
251 
262 
263 
256 

242 
220 
191 
154 
110 

60 


22.67 
24.94 
27.64 
30.66 

33.60 
36.64 
39.62 


198 

237 
270 
292 
304 


304 
298 


7.529 
1.155 


34.03 
-0.578 


+0.11 
0.0 


+0.01 
+1.0 


\^.0i5 
\  0.0 


aa^ rA77_ 


ov 
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.  0.5 
10.5 
20.4 
30.4 

».    9.4 


(CanopuM.) 
Mag.  -^.9 


r. 


19.4 
1.3 
11.3 
21.3 
31.2 

r.  10.2 
20.2 
30.2 

tf  10.1 
20.1 

30.1 

M    9.1 

19.0 

29.0 

ly     9.0 

18.9 
28.9 
7.9 
17.9 
27.8 


*. 


ipt.  6.8 
16.8 
26.8 

ct.  6.7 
16.7 


ov. 


26.7 

5.6 

15.6 

25.6 

lec.    5.6 

15.5 
25.5 
35.5 


h     m 
6     22 

8 

9.218 
9.197 


21 
94 


9.108 
8.943 
8.722 

8.450 
8.137 
7.795 
7.437 
7.078 

6.730 
6.403 
6.109 
5.857 
5.654 

5.606 
6.417   „ 
5.388  — 
5.419  " 
6.512  '^ 


160 
221 
272 

813 
342 
358 

350 

327 
294 
252 
208 
148 


160 


5.662 
5.867 
6.123 
6.423 
6.761 

7.130 
7.523 
7.929 
8.340 
8.746 

9.135 

9.498 

9.826 

10.105 

10.330 

10.492 
10.585 
10.609 


205 
256 
800 
&38 


Derlbia- 
tkm. 


-52  38 


// 


59.91 
63.41 
66.69 
69.65 
72.22 

74.35 
76.00 
77.13 
77.74 


77.83  — 

43 

77.40 
76.46 
75.06 
73.22 
70.98 


350 
328 
296 
257 
213 


165 

113 
61 
9 


406 

411 

,  406 

389 


363 
328 
279 
225 
162 

93 
24 


68.41 

65.57 
62.52 
59.37 
56.18 

53.06 
50.10 
47.39 
45.02 
43.10 

41.70 

40.86   „ 
23 

40.63  — 

41.06   ^ 

42.12  *~ 
168 

43.80 


94 
140 
184 
224 

257 

284 
305 
815 
319 
312 

296 
271 
237 
192 
140 

84 


46.04 
48.78 
51.92 
55.35 

58.9G 
62.62 
66.22 


224 
274 
314 
343 
361 

866 
360 


10  Xonooeiotii. 
Mag.  5.0 


Rtfit 
Aflcention. 


h 
6 


m 
23 


54.054  ^^ 
54.121  ^ 
54.141  — 
54.114   ^ 

54.042   ^ 

no 


53.932 
53.792 
53.628 
53.454 
63.277 

53.109 
52.957 
52.831 
52.735 
52.675 

52.653 
52.672 
52.729 
52.823 
52.953 

53.115 
53.306 
53.523 
53.761 
54.017 

54.286 
54.567 
54.855 
55.146 
55.437 

55.723 
56.000 
56.261 
56.501 
56.712 

5G.89() 
57.027 
57.121 


140 
164 
174 

in 

168 


152 

126 

96 

60 

22 

19 

57 

94 

130 

162 

191 
217 
238 
250 
260 

281 
28X 
291 
291 
286 

277 
261 
240 
211 

ITS 


137 
94 


Declina- 
tion. 


-  4  42 


// 


35.02 
36.74 
38.29 
39.65 
40.80 


172 
155 
136 
115 
94 


60 
48 
24 


41.74 

42.43 

42.91 

43.15 

43.17  — 
20 

42.97 

42.57 

41.97 

41.16 

40.18 


39.03 
37.76 
36.37 
34.91 
33.42 

31.95 
30.55 
29.28 
28.19 
27.32 


40 
60 
81 
98 
115 

127 
139 
146 
149 
147 

140 
127 
100 

87 
59 


26.73   ^ 

27 
26.46  -^ 

26.51 

26.91 

27.65 


40 
74 


28.71 

30.05  "^ 

i.w 


31.63 
33.:i8 
35.24 

37.14 
39.02 
40.82 


175 

1S6 
liX) 


iss 

ISO 


35.53 
-0.082 


y  Oemlnomm. 
Mag.  4.1 


Riglit 
As(*ensk>n. 


h 
6 


m 
24 


s 

4.729 
4.817 
4.853 
4.837 
4.774 

4.669 
4.531 
4.366 
4.188 
4.008 

3.8:^8 
3.685 
3.560 
3.468 
3.416 

3.405 
3.437 
3.512 
3.627 
3.779 

3.965 
4.182 
4.424 
4.688 
4.969 

5.265 
5.573 
5.881) 
6.203 
6.521 

6.834 
7.KWJ 
7.425 
7.()91 
7.9:iO 

8.132 
8.204 
8.408 


88 
36 
16 
63 
105 

138 
165 
178 
180 
170 

153 

125 

92 

52 

11 

32 

75 

115 

152 

186 

217 
242 
264 
281 
29(> 

308 
313 
317 
31S 
313 

302 
2H9 
2fi« 
23U 
202 

162 
114 


Declina- 
tion. 


+20  15 


// 


57.84 
57.63 
57.49 
57.44 
57.44 

57.48 
57.53 
57.58 
57.60 
57.59 

57.55 
57.47 
57.39 
57.29 
57.21 

57.15 
57.11 
57.12 
57.16 
57.24 

57.34 
57.45 
57.55 
57.62 
57.64 

57.58 
57.44 
57.20 
56.87 
56.44 

55.9-1 
55.39 
54.82 
54.25 
53.71 

53.24 
52.86 
52.58 


21 

14 
5 
0 

4 

5 
5 
2 

1 

4 

8 
8 
10 
8 
6 

4 

1 

4 

8 

10 

11 

10 

7 

2 

6 

14 
24 
33 
43 

50 

h:^ 

Kl 
57 

47 

3.S 

2S 


2.105 
1.066 

i+o.6r 

0.0 


56.75 

0.00 
+1.0 


8  Lyncls. 
Mag.  6.0 


Right 
Aiicension. 


h 
6 


m 
30 


s 
11.32 

11.45 
11.48 
11.42 
11.25 

11.01 

10.71 

10.36 

9.98 

9.59 

9.22 
8.88 
8.58 
8.35 
8.20 

8.11 
8.11 
8.19 
8.35 
8.58 

8.90 

9.27 

9.69 

10.16 

10.67 

11.22 
11.79 
12.37 
12.96 
13.55 

14.14 
14.70 
I5.2;i 
15.71 
16.14 

16.50 
16.77 
16.95 


13 

3 

6 

17 

24 

30 
35 
38 
39 
37 

34 
30 
23 
15 
9 

0 

8 

16 

23 

32 

37 
42 

47 
51 
55 

57 
.58 
59 
59 
5tf 

.% 
53 
48 
43 
3rt 

27 
18 


Declina- 
tion. 


+61    33 


// 


22.60 
21.76  ^"' 

215 


26.91 
28.96 
30.83 

32.43 
33.69 
34.56 
35.03 


205 
187 
IGO 

126 

87 
47 
1 


35.0-4  — 

42 

34.62 
33.78   ^ 
32.56  '" 


155 
ISO 
201 


31.01 

2<).21 

27.20 
25.03 
22.79  ^^* 


217 


225 
222 
212 


20.54 

18.32 

16.20 

14.20 

12.38 

10.77  ''' 

9.37  ^"^ 
113 


200 
1.H2 


87 
57 


I 


8.24 

7.37 

6.80   ^ 

6.53    - 

6.56 

36 

69 

99 

131 

181 
200 


6.92 
7.61 
8.60 
9.9  L 
11.50 

13.31 

15.31 
1-  J-.  214 


-vV.Vi 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Waflhlii^t<m 
Uean  Time. 


Jail.  0.5 
10.5 
20.4 
30.4 

Feb.    9.4 

19.4 
Mar.  1.3 
11.3 
21.3 
31.2 

Apr.  10.2 
20.2 
30.2 

May  10.1 
20.1 

30.1 

June    9.1 

19.0 

29.0 

July     9.0 

18.9 
28.9 
Aug.  7.9 
17.9 
27.8 

Sept.  6.8 
1(5.8 
26.8 

Oct.  6.7 
16.7 

26.7 

Nov.    5.6 

15.6 

25.6 

Doc.     5.6 


15.5 
25.5 
35.5 


Mean  Place 
Sec  o,  Tun  i) 

])i^  a,  \-)u>  a 


S^  Canis  Majoris. 
Mag.  4.5 


Right       I 
Asrangion.  , 


Dorllna- 
tlon. 


h 
6 


m 
31 


m 


s 

36.979 

37.036 

37.039  -: 

36.994  *'^ 

36.903  ^^ 
131 


36.772 
36.607 
36.420 
36.219 
36.015 

35.818 
35.637 
35.480 
35.354 
35.263 


105 

187 
201 
204 
197 


IKl 

157 

126 

91 

52 


35.211  ^^ 
35.200  — 
35.230  f 
35.300  '^ 
35.409  *'*^ 

144 


35.553 
:i5.731 


17K 

2(W 


35.939 
36.172^^*^^ 
36.428  ^' 

274 

36.702 


36.9S9 
37.286 
37.589 
37.892 


2S7 
2^»7 
3()3 
3<« 
2«.)7 


38.189     ^ 
:i8.476  '^' 


38.744 
38.989 
39.202 

39.377 
;;!i.5()8 
39.593 


3*1.686 
J 


2HS 
2I'» 
213 
17.-> 


-22  53 

// 

51.59 


-/.347 


54.23 
56.70 
58.91 
60.83 

62.41 
63.63 
64.48 
64.97 


2U 


221 
192 
158 

122 

85 
49 
9 


65.06  — 

26 

64.80 


62 

96 
128 


64.18 
63.22 
61.94 
60.37  *"' 

181 

58.56 
56.52 
54.34 


204 
21S 


i:n 


52.05  ^^ 
49.73  ^^ 

229 
47.44 

45.27  ^^' 

...  .,„  2U0 
4.5.  J/ 

41.54  ^'^ 

40.12  "^ 
103 

39.09    ,, 
38.51    jj 
38.40  - 
38.79   ^' 
39.67    ^^ 

13(> 
41.03 
42.81 
44.97  ^'' 

244 
,  2«»7 


83  H.  Gamelop. 
Mag.  5.6 


Right 
Aacomlon. 


17H 


47.41 
50.08 


'.n 


^  0.05 


52.85 

!  58.38  ^'^ 

51.86 
-0.422 

0.00 
■fl.O 


h 
6 


m 
32 


16.68  j^ 
16.87  — 
16.81     ^ 


16.52 
15.98 

15.25 
14.36 
13.34 
12.25 
11.14 

10.06 
9.06 
8.17 
7.42 
6.86 


29 

54 

73 

89 
102 
109 
111 
108 

100 
89 
75 
56 
37 


6.49    ,. 
1< 

6.32  — 
6.38     ^ 


6.63 
7.10 


25 
47 
66 


84 
99 


7.76 

8.60 

9.59 
10.72  ''' 
11.97^'^* 

130 

I3.:i3 

14*' 

14.75 ": 

16.22  ^■*' 
1 ,  ^,^  14'J 

14i> 


19.20 

20.65 
22.02 
23.31 


143 


137 

129 


24.47  ''' 
25.46 


26.25 
26.8;^ 
27.16 

5.571 
5.570 

+0.20 
-O.l 


99 
79 

oS 
3.'{ 


Docliii»- 
tkm. 


+79  39 
// 

27.96 


30.87 
33.73 
36.44 
38.88 


291 
286 
371 
344 
206 


^•^163 

^2.59  „3 

44.30  — 
44.29     ^ 

56 


43.73 
42.63 
41.05 
39.03 
36.67 

34.01 
31.17 
28.21 
25.22 
22.26 


110 
158 
202 
236 
266 


2M 

296 
299 
296 
2S5 


19.41 

,A  «-  266 
16.^0 


14.31 
12.10 
10.32 


244 
215 
1K4 
147 


8.85 

7.76 

7.08  .,. 

6.83  - 
19 


109 

OS 


7.02 


64 


7.66 

Q   ^O  107 

151 


10.24 
12.13 
14.38 

16.93 
19.68 
22.56  ^ 


isy 

22,'> 
2no 


275 


-^5.479 

+0.05~ 
+1.0 


51  AmigK. 
Mag.  5.7 


Ri^t 


h      m 
6     32 

57!687  ^^, 
57.797  ^ 
57.845  — 
57.831  " 
57.769   " 

125 


57.634 
57.466 
57.268 
57.049 
56.827 

56.614 
56.420 
56.258 
56.136 
56.059 

56.031 
56.053 
56.127 
56.250 
56.419 

56.630 
50.878 
57.158 
57.467 
57.799 

58.150 
58.515 
58.891 
59.273 
59.656 

60.035 
60.404 
60.755 
01.082 


les 
198 
319 
233 
313 

194 

163 

133 

77 

38 


33 


74 


123 
169 
211 


Decllna- 
tkin. 


+39  27 


// 


M 
100 
90 
96 
M 

69 
50 
27 


55.71 
56.65 
57.65 
58.64 
59.59 

60.43 
61.12 
61.62 
61.89 
61.94  — 

19 

61.75 
61.35 
60.75 
59.96 
59.05 

58.04 
56.97 
55.86 


40 
eo 

79 

91 

101 

107 

111 


t>4.46 


248 
280 
309 
332 
351  I 

3ti5 
376 
382 
383 
379 


369 
351 
327 


61.375^ 
251 

61.626 

61.826  ^ 

61.970^^^ 


107 
103 

97 
89 
81 
72 
65 

57 
47 
37 
25 
14 

46.81  — 

46.95    ^* 
31 

46 

63 


53.69 

52.66 
51.69 
50.80 
49.99 
49.27 

48.62 
48.05 
47.58 
47.21 
46.96 

46.82 


47.26 
47.72 

48.35 
49.13 
50.01 


78 
88 


54.5:^5 
1.295 


54.79 
+0.823 


.+0.08 


+0.01 


Mag. 


R<l^t 


h 
6 


m 
32 


8 

57.628 
67.721 
57.764  — 
67.766    * 

57.700  " 

97 


67.608 
57.470 
67.312 
57.140 
66.964 

66.796 
66.643 
66.517 
66.421 
56.364 

56.346 
56.369 
56.433 


US 
156 
173 
176 
160 


US 

136 

M 

57 
IS 

2S 

61 


56.537  ^^ 
56.676  *^ 

174 

56.S50 

-,  rt-«  208 

5/ .053 

229 


57.282 
57.534 
57.804 

58.088 
58.384 
58.690 
59.000 
59.312 

59.621 
59.921 
60.209 


252 
270 
2M 


296 
306 
310 
312 
30) 


300 
288 


00.476  *" 

60.717  ^^ 
206 

60.923 


61 .089 
6J.209 


166 
120 


55.063 
1.043 

+0.07 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


k.  0.5 
10.5 
20.4 
30.4 

b.    9.4 


r. 


V 


19.4 
1.3 
11.3 
21.3 
31.3 

10.2 
20.2 
30.2 
10.1 
20.1 


30.1 

M    9.1 

19.0 

29.0 

ly    9.0 

19.0 
28.9 

m-  7.9 

17.9 
27.8 

|>t.  G.8 
16.8 
2G.8 

!t.  6.7 
16.7 

26.7 

iwr.    5.7 

15.6 

25.6 

ec.    5.6 

15.5 
25.5 
35.5 


V  Azsus. 
Mag.  3.2 


Ascension. 


Declina- 
tion. 


h   m 
6  35 


15.825  ^ 

15.851  — 

15.815  ^ 

15.719  ** 

15.570  ^^ 
197 


-43 


ff 


15.373 
15.138 
14.875 
14.597 
14.314 

14.037 
13.778 
13.545 
13.347 
13.189 


335 

3S3 
278 
383 


fi7 


21.06 
24.44 
27.61 
30.50 
33.03 


317 
289 
253 
213 


350 
233 

196 
158 
111 


M 


13.078 
13.014   ^^, 
13.000  — 
13.037   ^^' 
13.123  * 

133 

13.256 


13.434 
13.654 
13.910 
14.197 

14.512 
14.847 
15.197 
15.554 
15.910 

16.256 
16.587  ®^ 


178 
220 
256 
287 
315 

335 
350 
357 
356 
346 


mPlice 
I,  Tana 


■»I)wa 


16.891 
17.161 
17.389 

17.567 
17.689 
17.751 


304 

270 


178 

122 
62 


^•^^  168 
f»^l» 

38.76  22 
38.98  — 

26 

38.72 

73 

119 

161 

199 

230 

259 
279 
203 

297 
204 

282 
258 
228 
188 
111 


37.99 
36.80 
35.19 
33.20 

30.90 
28.31 
25.52 
22.59 
19.62 

16.68 

13.86 

11.28 

9.00 

7.12 


5.71  „ 
4.84 
4.56- 
4.86  ^* 
5.80  ^ 

152 

7.32 

207 
255 
296 
323 
342 

350 
345 


8  Monocerotis. 
Mag.  4.7 


9.39 
11.94 
14.89 
18.12 

21.54 
25.04 
28.49 


13.382 
1.370 


21.57 
-0.937 


Right 
Ascension. 


h       m 
6     36 

26'918 
27.009 
27.051  — 
27.044  ^ 
26.991  ^ 

94 


26.897 
26.768 
26.614 
26.445 
26.273 

26.107 
25.956 
25.830 
25.734 
25.674 

25.652 
25.669 
25.726 
25.821 
25.952 

26.115 
26.307 
26.526 


129 
154 
109 
172 
166 

151 

126 

96 

60 

22 


17 

57 

95 

131 

163 

192 
219 


26.766  ^ 


259 
274 


+0.04 


a/Cu^  1-0,1 


-0.01 
-hLO 


27.025 

27.299 
27.585 
27.880 
28.181 
28.484 

28.784 
29.077 
29.358  **^ 

2t!0 


286 
295 
301 
303 
300 


293 


29.618 
29.854 

30.056 
30.218 
30.336 


2M 
202 


162 
118 


Declina- 
tion. 


+  9  58 


// 


24.77 
23.88 
23.12 
22.49 
21.99 

21.62 
21.36 
21.20 
21.12 
21.12 

21.18 
21.32 
21.55 
21.83 
22.10 

22.63 
23.14 
23.70 
24.31 
24.95 

25.59 
26.20 
26.75 
27.21 
27.54 

27.69 
27.68 
27.46 
27.04 
26.42 

25.63 
24.68 
23.62 
22.50 
21.35 


89 
76 
63 
50 
37 

26 

16 

8 

0 

6 

14 
23 
28 
36 
44 

51 
56 
61 
64 
64 

61 
55 
46 
33 

15 

1 
22 
42 
62 
79 

95 
1()6 
112 
115 
113 


20.22 
19. lo 
18.19  ^ 


24.445 
1.015 


24.51 
+0.176 


+0.07 
1-0.1 


0.00 
+1.0 


€  Oeminonmi. 
Ma^.  3.2 


Right 
AiK*on.^ion. 


h       m 
6     38 

3 

52.428    „ 
62.481  - 
62.478     ^ 
62.425   ^ 


52.326 
52.190 
52.026 
51.845 
51.659 

51.479 
51.316 
51.178"'* 
51.075  '"" 


136 

l>il 
1S6 
IW 


163 


61 
24 


51.010 

50.986 
61.006 
51.0<i8 
51.173  '^ 


20 
62 


142 
179 


51.315 

51.494 
61.705 
61.943 
52.206 
52.488 

52.788 
53.101 
53.423 
53.751  ^^ 


211 
238 
2A3 
2S2 
300 

313 
322 


Declina- 
tion. 


+25  12 


// 


54.083 

54.412 
54.7:Vl 
55.042 


332 
329 


322 
3()S 
2VH 


52.19 
52.24 
62.39 
62.62 
62.89 

53.17 
63.42 
53.63 
63.78 
63.84 

53.81 
53.70 
63.52 
53.27 
62.90 

52.69 
52.38 
62.08 
61.80 
51.63 

61.30 
51.07 
60.84 
60.59 
50.33 

50.03 
:  49.68 
;  49.29 
i  48.86 

48.38 

47.88 

!  47.38 

46.90 


56.330'^  146.48 


65.590 

56.815 
65.998 
5fi.l32 


2tiO 
22.') 


1X3 

i:m 


49.690 
1.105 


46.13 

!  46.90 
46.77 
45.76 

51.95 
+0.471 


15 
23 
27 
2S 

25 
21 

15 
6 

3 

11 
18 
25 
28 
30 

31 
30 
28 
27 
23 

23 
23 
25 
26 
30 

35 
39 
43 

48 

no 

50 
4S 
42 

3:> 
zi 

13 
2 


I 


+0.07 
-0.1 


+0.01 
+1.0 


S  Oeminoram. 
Mag.  3.4 


Right 
Ascension. 


127 
153 
170 
173 
168 


h   m 
(i  40 

s 

40.411  ^, 

40.608  ' 
40.666  — 
40.654  ^ 
40.604  *° 

92 


40.412 
40.285 
40.132 
39.962 
39.789 

39.621 
39.468 
39.:i40 
39.241 
39.178 

39.153 
39.168 
39.223 
39.315 
39.446 

39.608 
39.799 
40.017 
40.258 
40.518 

40.793 
41.081 
41.379 
41.684 
41.991 

42.295 
42.693 
42.881 
43.148 
43.390 

43.599 
43.768 
43.892 


37.896 
1.026 

\-0.\ 


Declina- 
tion. 


+12   59 


// 


10.10 
9.38 
8.78 
8.31 
7.95 

7.71 
7.54 
7.45     ^ 
7.41  — 


72 
60 
47 
36 
24 

17 
9 


7.43 

2 

o 

7.48 

9 

7.o7 

7.70 

13 

7.88 

18 

8.12 

24 

29 

8.41 

8.74 

33 

9.13 

39 

9.55 

42 

10.00 

45 

45 

10.45 

10.87 

42 

11.25 

38 

11.66 

30 

11.73 

18 

5 

11.78 

11.68 

10 

11.41 

27 

10.98 

43 

10.36 

62 

1 « 

9.59 

8.71 

88 

7.74 

97 

6.72 

102 

6.71 

101 

WJ 

4.73 

3.83 

UO 

3.03 

80 

153 
128 

99 

63 

2.') 

15 

55 

92 
130 
163 

191 
218 
241 
200 
275 

288 

2V8 
305 
307 
304 

298 

2^8       ^  -. 

2(>7 

242 

209 


169 
124 


10.03 

+0.231 
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APPAEENT  PLACES  OF  STARS,  1917 


375 


FOR  THE  UPPER  TRANSIT  AT  WASUINGTON. 


■  rfn!! 


I.     0.5 

20.5 

30.4 

b.    9.4 


r. 


r. 


br 


«. 


19.4 
1.3 
11.3 
21.3 
31.3 

10.2 
20.2 
30.2 
10.2 
20.1 

30.1 

9.1 

19.0 

29.0 

9.0 

19.0 
28.9 
7.9 
17.9 
27.9 


0  GemiBonuii. 
Ifag.  3.6 


Right 


ipt.  6.8 
16.8 
26.8 

ct.  6.7 
16.7 

26.7 

ov.    6.7 

15.6 

25.6 

«c.    5.6 

15.6 
25.5 
35.5 

in  Place 
a,  Tana 


h      m 
6     47 


123 
85 


a 


s 
22.212 
22.335 
22.400 
22.405  — 
22.352  " 

103 

22.250 
22.106 
21.929 
21.732 
21.528 

21.329 
21.146 
20.990 
20.868 
20.787 

20.751 
20.761 
20.817 
20.919 
21.063 

21.246 
21.466 
21.717 
21.994 
22.296 

22.616 
22.951 
23.300 
23.657 
24.017 

24.377 
24.729 
25.069 
25.387 
25.677 

25.929 
26.135 
26.288 


144 

177 
197 

ao4 

199 


183 

156 

122 

81 

36 

10 
56 

103 
144 
183 

220 
251 
277 
302 
320 

335 
349 
357 
360 
360 

35» 
340 
318 
290 
252 

206 

153 


Declin*- 
Uon. 


+34    3 


// 


44.67 
45.26 
45.93 
46.66 
47.39 

48.07 
48.67 
49.15 
49.45 
49.60 

49.56 
49.35 
48.98 
48.46 
47.84 

47.11 
46.34 
45.53 
44.71 
43.90 

43.11 
42.35 
41.61 
40.93 
40.26 

39.63 
39.03 
38.46 
37.93 
37.46 

37.06 
36.75 
36.55 
36.48 
36.55 

36.78 
37.15 
37.66 


59 
67 
73 
73 
68 

60 
48 
30 
15 

4 

21 
37 
53 
62 
78 

n 

81 
82 
81 
79 

76 
74 
68 
67 
63 

60 
57 
53 

47 
40 

31 
» 

7 

7 
23 

37 

51 


a  Plctoria. 
Mag.  3.3 


Right 
Afcenslon. 


h      m 
6     47 

8 

23.50 
23.48 
23.37 
23.17 
22.90 

22.56 
22.16 
21.72 
21.25 
20.77 


19.245 
1.207 


45.02 
+0.676 


+0.06 
-0.1 


+0.01 
+1.0 


20.29 
19.84 
19.41 
19.03 
18.71 

18.45 
18.25 
18.12 
A.08 
18.12 

18.23 
18.41 
18.66 
18.98 
19.36 

19.79 
20.26 
20.75 
21.26 
21.77 

22.26 
22.73 
23.16 
23.52 
23.82 

24.04 
24.17 
24.21 


2 
11 
20 
27 
84 

40 
44 

47 
48 
48 

45 
43 
38 
32 
26 

20 
13 

4 

4 
11 

18 
25 
32 
38 
43 

47 
49 
51 
51 
49 

47 
43 
36 
30 
22 

13 

4 


20.476 
2.120 


Declina- 
tion. 


-61  50 


// 


CC.50 
70.22 
73.76 
77.05 
79.97 


372 

354 
329 
202 
252 


82.49 

S6.07^ 
87.09 
87.56  — 

5 


87.51 
86.93 
85.84 
84.27 
82.27 

79.89 
77.17 
74.19 
71.05 
67.82 

64.60 
61.48 
58.56 
55.96 


58 
109 
157 
200 
238 

272 
208 
314 
323 
322 

312 
292 
260 


53.75  ^^^ 

173 

50.86  ^^ 
60.31  — 
50.42  ^^ 
51.19   "^ 

142 


52.61 
54.63 
57.21 


202 
2.'i8 


60.25  *^ 
63.05  '^^ 

3ft4 


67.29 
71.06 

74.84 


377 
378 


67.91 

-1.869 


+0.01 
-0.1 


-0.03 
+1.0 


r  AiiguB. 
Mag.  2.8 


Right 
Ascension. 


h 
6 


m 

47 


s 
55.166   ^ 
65.192  — 
55.147   ^ 
55.035  "^ 

54.862  ^^ 

228 


64.634 
54.361 
54.064 
63.728 
63.393 

63.062 
62.748 
62.469 
62.206 
51.994 


273 
307 
326 
335 
331 


314 
289 
253 
212 
162 


61.832  j^^ 
61.723  ^, 
61.068  — 
51.671  ^ 
61.730  *•* 

115 

61.846 


62.012 
62.229 
62.493 
52.797 

63.136 
53.500 
63.886 
64.28:i 
54.681 

65.073 
65.446 
65.790 
60.096 
66.363 


167 
217 
264 
304 
338 


305 
3SA 
397 
398 
392 


373 
3-14 
306 


=.»  257 


200 


50.663 
50.689 
50.758 

52.586 
1.673 


136 
69 


Docltnu- 
tion. 


-60  30 


// 


3:ig 

341 
315 
2K0 
239 


55.23 
58.82 
62.23 
65.38 
68.18 

70.67 
72.51 
73.96 
74.89   ^ 
76.32  — 

8 

76.24 
74.66 
73.67 
72.06 
70.10 


194 

145 

93 


67.81 

65.20 
62.36 
59.33 
60.24 

63.17 

60.19 

47.42 

44.96 

42.87  ^ 
160 

41.27 

40.21 

39.75 

39.91 

40.71 

42.16 


59 

108 
152 
105 
229 

261 
285 
302 
309 
307 

298 
277 
247 


1U6 
46 

16 

SO 

145 

44.18^ 

40.72  ^'^ 

49.71  '^'^ 
3:u 

3.)6 


53.02 

50.58 
00.24 
03.90 


366 


50.32 
-1.214 


+0.03 
-0.1 


-0.02 
+1.0 


16  Lyncls. 
Mag.  4.5 


RiRht 
Ascension. 


h 
6 


m 
50 


I0'l80  ^^ 
10.342  ^ 
10.412  — 
10.391  ^^ 
10.284  ^^ 

185 


10.099 
9.849 
9.548 
9.216 
8.871 

8.630 
8.214 
7.936 
7.707 
7.540 


250 
301 
332 
345 
341 

316 
279 
228 
167 
99 


7.441   „ 

7.413  — 

7.459  ** 

7.576  ": 

/./63 

251 

8.014 


310 
363 


8.324 
8.687 
9.097  ••^^ 

450 


9.647 

10.030 
10.541 
11.070^^ 


483 


511 


Jl.013 
J2.162 

12.707 
J  3.239 
13.747 
14.220 
14.044 

15.008 
15.299 
15.509 


543 

549 
515 

532 
508 
473 
424 
364 

291 
210 


5.8a3 
1.910 


Docllnft- 
tkm. 


+58  31 


// 


68.69 
60.67 
62.69 
64.68 
66.65 

68.20 
69.69 
70.63 
71.28 
71.62 

71.35 
70.78 
69.84 
68.66 
66.99 

66.20 
63.23 


196 

203 
199 
187 
165 


139 

104 

65 

24 

17 

57 

94 

128 

157 

179 

197 


oil..  208 
61.19 

214 

214 

209 


69.01 

56.87 

64.78 
62.77 
60.88 
49.15 
47.01 


201 
189 
173 
lU 
133 


40.28 
45.19 
44.34 
43.77 
43.49 

43.61 
43.84 
44.60 


109 
85 
57 
28 

2 

33 
66 

45.45  ^ 

40.71  ^^ 
152 


48.23 
49.98 
51.89 


175 


191 


59.14 
+1.634 


+0.10 


+0.02 


376 


APPARENT  PLACES  OF  STARS,  1917, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washing  ton 
Moan  Tunc. 


Jan.  0.5 
10.5 
20.5 

:io.4 

Feb.    9.4 

19.4 
Mar.  1.3 
U.3 
21.3 
31.3 

Apr.  10.2 
20.2 
30.2 

May  10.2 
20.1 

30.1 

Juno    9.1 

lO.O 

29.0 

July     9.0 


Aujc. 


19.0 
28.9 
7.9 
17.9 
27.9 


Sept.  «).8 
10.8 
2G.8 

Oct.  6.7 
10.7 


Nov 


I)e<! 


2().7 

5.7 

15.6 

25. G 

5.G 


15.(> 
25.5 


i 


Mean  Place 
Seer  d,  Tan  rJ 

I>4>  d,  I)«  0 


^  Canis  Majoris. 

Ma^.  4.2 


Rif[ht       ,    Drolina- 
Aaeonsion.         tkm. 


h 
6 


m 
50 


2/348   ^  , 
22.434   ,,  I 

37  , 

22.471  —  , 

12  ' 

22.459        : 

22.401   ^^1 
100  I 

22.301        ( 

22.167  ^^  j 

22.007  ^^  I 

21.831  '"**! 

21 .648  ^^  I 
178  I 


-11  55 
// 

61.18 


63.38 
65.40 
67.22 


220 
202 

182 


21.470 
21.305 
21.160 


105  . 
145  ! 


21.043  ""  i 


20.958 


85 
50  i 


20.908   jj 
20.897  —  ; 
20.924    ^' 
20.988   "' 
21.087    '^' 

134  ; 

21.221 
21.380 
21.578*^ 
21.795^^" 


165  ' 


68.79  *^" 
131 

'^•^^  102 
71.12   .3 

71.85    ' 

4«> 

72.30    j^ 

72.45  — 
12 


72.33 
71.94 
71.28 
70.38 
69.24 

67.91 
66.41 
64.76 
63.03 
61.25 

59.49 
57.81 
50.26 
5-1.90 


22.034  ^'-^ !  53.81 


39 

66 

90 

114 

133 

150 
165 
173 
17S 
176 

16K 
155 

isri 

109 


257 


272 


22.291 
22.503 

22.847  ^ 

2V)2 


23.139 
23.435 

23.730 
24.018 
24.294 
24.551 

24.782 


2tMi 
205 


2S.S 
27»i 
257 
231 
197 


24.979 
25.130*^" 
25.249  ^^^ 

20.048 
1.022 


42 


53.02 
52. (K)     ,^ 
52.55  -- 
52.94    **•* 

5:^70  •*'• 

117 


54.87 
50.40 
58.22 
W).29 


i:>3 

ls2 
207 


02.53  ^'^ 

232 


04.85 
07.18 
09.44 


233 


226 


61.24 
-0.211 


+0.06 
-0.1 


0.00 
+1.0 


€  Canis  XaJOKla. 
Mag.  1.6 


Right       ;    Dcclinop 
A!ic«n.sk>n.  .      tion. 


h 
6 


m 
55 


24.117  ., 
24.192  ^ 
24.212  — 
24.179  ^ 
24.096  ^ 

127 

23.969 


23.805 
23.613 
23.403 
23.186 

214 

22.972        j 
^^  .^^  202  ! 


164 
192 
210 
217 


-28  51 
29.51 


32.50 
35.33 
37.90 
40.19 


299 
283 
257 
229 
193 


43.68  ,^^ 
44.84  ^^ 
45.60  33 
45.93  — 


^^.i  r 


182 


45.86 
45.40 


22.588  ^  I  44.55 


22.435 
22.316 


153 
119! 
83 


43.33 
41.78 

39.94 
37.84 


46 

85 

122 

155 

184 


22.233   ^! 

22.190     2 ' 

22.188  —  I  35.56 

22.228  '**'| 

22.308   ^1 
119 


210 
228 

33.14  ^ 
30.65^® 

24.S 


00  407  ' 

22.581  ^^! 

IK"* 

22.768 
22.987  ^^^  , 

'>i  O'JO  ^^''  I 

2oy  I 

23.501 

23.787  '"^^  j 

24.090^^ 

24 .402  ^^^  I 

24.718'^': 
315  I 

25.033  i 
25.339  '^'"^  i 
25.0;^0  ^'^  ! 
25.897  ^' 


28.17 
.,.  -Q  239 

Jo./ 8 

23.50  ^^ 

197 


21.59 
19.94 


165 
124 


23.S 


20.135 

20.334    _    I 
20.487  ^■""'^  I 

104  ' 

20.591        ! 


18.70   ^.^ 

17.91    ^, 

17.02  — 

17.80    ^ 

18.04    "^ 
130 

19.94 
21.73*"^ 
23.95 
20.52  ^^' 
29.35  '^^ 

302 

32.37 
:^.45  '''' 
38.50  ^'*"' 


21.817 
1.142 


30.10 
-0.551 


+0.05 
-0.1 


-0.01 
+1.0 


Q  Qemiiionuii. 
Var.  3.7-*.3 


Right      1   DecUnft- 
Aaccnsion.         tlcm. 


h 
6 


m 
50 


+20  41 


8 

13.884 

14.007 

14.078   ,g 

14.096  — 

14.062   ^ 
80 


w 


13.982 
13.862 
13.713 
13.543 
13.365 

13.190 
13.028 
12.887 


120 
149 
170 
178 
175 

102 
141 


12.776  "* 


12.699 

12.661 
12.661 
12.702 
12.783 
12.902 

13.055 
13.239 
13.452 
13.690 
13.950 

14.228 
14.521 
14.828 
15.144 
15.466 

15.789 
10.108 
10.417  ^^ 
10.710  ^ 
10.978  ^ 

236 


77 
38 

0 
41 

81 
119 
153 

1H4 
213 
238 
260 
278 

293 
307 
316 
322 
323 

319 


17.214 
17.412 
17.502 


198 
150 


33.99 
33.71 
33.55 
33.51 
33.56 

33.68 
33.83 
34.00 
34.15 
34.27 

34.36 
34.39 
34.39 
34.36 
34.30 

34.23 
34.16 
34.09 
34.03 

■33.97 

I 

I  33.91 

'33.83 

33.73 

33.58 

33.36 

3:^.07 
32.68 
32.20 
31.63 
30.96 

30.22 
29.45 
28.66 
27.89 
27.19 

26.58 
26.08 
25.71 


28 
16 

4 

5 
12 

15 
17 
15 
12 
9 

8 
0 
3 
6 

7 

< 
7 
6 
6 
6 

8 
10 
15 
22 
29 

39 
4S 
57 
67 
74 

77 
79 
77 
70 
61 

50 
37 


11.248 

1.069 


35.05 
+0.378 


+0.07 
l-O.l 


+0.01 


0>CaBii1 
Mag.: 


Right 
Asoenstan. 


h      m 
6     59 

35.801   ^ 
35.886 
35.919  - 
35.899  * 


35.831 

35.719 
35.573 
35.396 
35.203 
35.000 

34.800 
34.611 
34.443 
34.300 
34.190 


112 


146 
177 
193 
208 
200 


189 
108 
143 
110 


34.116  ,0 

34.080  - 
34.083 

34.126  ^ 

34.207   ** 

ll^ 

34.325 
34.478  ^" 


34.662 


IM 


212 
34.874 

236 

260 


35.110 

35.370 
35.648 
35.939 
36.243 
36.550 

36.857 
37.158 
37.445 
37.711 
37.950 

38.153 
38.313 
38.427  "^ 


278 
291 
304 
307 
307 


301 
287 
266 
239 
2U3 


160 


33.520 
1.092 


+0.05 
0.1 


APPAEBNT  PLACES  OF  STAKS,  1917. 


377 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Bniie! 


i.  0.5 
k  10.5 
>  20.5 
i  30.4 
k    9.4 

.  19.4 
ft.     1.4 

11.3 
21.3 
31.3 

ft.  10.2 
20.2 
30.2 

r  10.2 
20.1 

30.1 

M    9.1 

19.1 

29.0 

ly    9.0 

19.0 
28.9 
«.  7.9 
17.9 
27.9 

pt.  6.8 
16.8 
26.8 

rt.  6.8 
16.7 

26.7 

or.    6.7 

15.6 

25.6 

BC.    5.6 

15.6 
25.5 
35.5 


y  GaniB  Xajoris. 
Bfag.  4.1 


aFlace 
a,  Tan  a 


i,D»ci 

r,D»a 


Rl^t 


Derliaa- 
Uon. 


h 
7 


zn 
0 


8 

2.506 
2.598 


92 


43 
2.641  — 

2.634     ' 

2.580  " 

97 

2.483 


2.350 
2.189 
2.011 
1.826 

1.642 
1.471 
1.318 
1.192 
1.096 


US 

161 
178 
185 
184 


171 

183 

196 

96 

60 


1.036  „ 

23 

1.013  — 
1.028  " 
1.079  " 
1.167 


123 


1.290 
1.445 
1.628 
1.838 
2.071 

2.325 
2.595 

2.878 
3.172 
3.471 

3.770 
4.065 
4.348 
4.612 
4.850 

5.055 
5.220 
5.340 


165 
188 
210 


254 


270 


294 


165 
130 


-15  30 


ft 


35.19 
37.60 
39.85 
41.87 
43.65 

45.14 
46.32 
47.20 
47.76   ^ 
48.00  — 

6 

47.94 
47.56 
46.89 
45.96 

44.77 


341 
225 
203 
178 
140 


118 


56 


43.36 
41.75 
39.99 
38.13 
36.21 

34.30 
32.46 
30.77 
29.27 
28.05 

27.16 
26.63 


88 

67 

93 

119 

141 

161 
176 
186 
193 
191 

184 
169 
150 
123 
90 

58 


26.62  — 
26.84  '^ 
27.61   " 

119 

28.80 

158 
191 
219 
238 
249 

252 
248 


30.38 

32.29 
34.48 
36.86 

39.35 
41.87 
44.35 


0.220 
1.088 


85.28 
-0.277 


404)5 
-0.1 


0.00 
+1,0 


^  Canii  MaJOEls. 
Mag.  2.0 


Right 
Ascension. 


h     m 
7      5 

3!216 
3.303   3^ 
3.338  — 
3.320   " 
3.262  ^ 

113 

3.139 
2.988 
2.809 
2.611 
2.404 

2.197 
2.002 
1.825 
1.674 
1.556 

1.473 

1.427 

1.421  -^ 

1.456  " 

1.629   ^* 
111 


151 
179 
198 
207 
307 

195 
177 
151 
118 
83 

46 


1.640 

1.785 
1.963 
2.172 
2.407 

2.666 
2.945 
3.239 
3.545 
3.857 

4.170 
4.476 
4.770 
5.044 
5.288 

5.496 
5.661 
5.778 


145 
178 
209 

235 
259 

279 
294 
806 
312 
313 

306 
294 
274 
344 

306 

165 
117 


Declina- 
tion. 


-26  15 


rt 


37.80 
40.72 
43.48 
46.01 
48.25 

60.17 
51.73 
52.91 
53.70 
54.09 

54.10 
53.72 
52.97 
51.87 
50.46 

48.74 
46.79 
44.64 
42.35 
40.00 

37.64 
35.35 
33.22 
31.31 
29.72 

28.50 

27  72 

30 

27.42  - 
27.63  ^^ 
28.36   ^ 

124 

29.60 


202 
276 
253 
2U 
102 


156 

118 

79 

39 

1 

38 

75 

110 

141 

172 

105 
215 
220 
235 
236 

229 

213 
191 
150 
122 

78 


31.31 
33.44 
35.93 
38.67 

41.58 
44.57 
47.55 


171 
213 
249 
274 
201 


299 
298 


0.931 
1.115 

+0^ 


38.37 
-0.493 

-6.01 
-^I.O 


68  Anrigie. 
Mag.  5.1 


Right 
Ascension. 


Declina- 
tion. 


h     m 
7      5 


s 
60.139 
60.290 
60.378 
60.403 
60.305 

60.271 
60.128 
59.947 
59.740 
59.522 

59.305 
59.102 
58.923 
58.776 
58.670 


131 

88 
25 

38 
94 

143 
181 
207 
218 
217 

203 
179 
147 
106 
61 


68.609  j3 
58.596  — 
58.632  ** 
58.716  ^ 
58.844^^ 

172 

59.016 

211 

246 

277 

305 

329 

349 
364 
377 
385 

387 


59.227 
59.473 
59.750 
60.055 

60.384 
60.733 
61.097 
61 .474 
61.859 

62.246 
62.629 
63.002 
63.354 
63.678 

63.964 
64.202 
64.386 


383 
373 
353 
324 
286 


238 
184 


+39  27 


f0 


23.73 
24.60 
25.58 
26.62 
27.67 

28.68 
29.57 
30.30 
30.84 
31.15 

31.24 
31.08 
30.70 
30.12 
29.36 

28.46 
27.44 
26.34 
25.19 
24.01 

22.85 
21.70 
20.57 
19.48 
18.45 

17.48 
16.58 
15.75 
15.02 
14.39 

13.88 
13.52 
13.34 
13.34 
13.55 

13.96 
14.55 
15.33 


87 

98 

104 

105 

101 

89 
73 
54 
31 
9 

16 
88 
58 
76 
90 

102 
110 
115 
118 
116 

115 
113 
109 
103 
97 

90 
83 
73 
63 
51 

36 
18 
0 
21 
41 

59 

78 


61  Qeminonim. 
Mag.  5.3 


Right       I  Dcclinflr 
Aaoension.    <      lion. 


h  m 
7   8 

s 

38.969 
39.097  .j^ 

39.175  ^ 
39.201  -;-. 

39.176  ^ 

71 


39.105 
38.994 
38.854 
38.692 
38.520 

38.349 
38.190 
38.049 
37.936 
37.855 


111 

140 
l(i2 
172 
171 


+16   17 


/» 


159 
141 
113 

81 
47 


37.808  g 
37.802  - 
37.834  ^^ 
37.903  ^ 
38.009  ^^ 

139 


38.148 
38.3L9 
38.518 
38.741 
38.987 

39.253 
39.534 
39.829 
40.136 
40.449 


171 
199 
223 
246 
266 


281 
295 
307 
313 
316 


56.990 
1.295 

+6.08 
1-0.1 


25.69 
+0.823 


+0.02 
+1,0 


31)5 


40.765 

41.079  ^" 

41.384 

4i.oio 

207 

23S 


41.942 

42.180 
42.380 
42.535 


200 
155 


61.50 
60.90 
60.45 
60.13 
59.95 

59.87 
59.87 
59.92 
60.01 
60.12 

60.23 
60.35 
60.46 
60.57 
60.70 

60.83 
60.97 
61.13 
61.30 
61.47 

61.63 
61.77 
61.86 
61.88 
61.80 

61.60 
61.28 
60.82 
60.21 
59.46 

58.61 
57.67 


60 

45 

32 
18 

8 

0 

5 

9 

11 

11 

13 
11 
11 
13 
13 

14 
16 
17 
17 
16 

14 
9 
2 

8 
20 

32 
46 
61 
75 
85 

94 


56.67  ^^ 


55.66 
54.68 

53.77 
52.96 
52.30 


101 
98 
01 

81 
66 


36.417 
1.042 


.+O.Oft 
\-0.\ 


62.98 
+0.292 
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APPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.5 
10.5 
20.5 
30.4 

Feb.    9.4 


Mar. 


19.4 
1.4 
11.3 
21.3 
31.3 


Apr. 


10.3 
20.2 
30.2 
May  10.2 
20.1 

30.1 

June    9.1 

19.1 

29.0 

July     9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  6.8 
IG.S 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.     5.6 

J5.6 
25.5 


Moan  VhwL" 
Sc<'  i),  Tan  o 

D\f/  a,  I)<ii  a 


Y*  VolanUs. 
Mag.  3.9 


Right 
Ascension. 


h     m 
7      9 

8 

30.97 
30.96 
30.83 
30.56 
30.19 

29.72 
29.17 
28.55 
27.89 
27.20 

26.51 
25.84 
25.20 
24.60 
24.07 

23.61 
23.24 
22.97 

22.81 
22.75 

22.78 
22.94 
23.21 
23.57 
24.02 

24.55 
25.15 
25.80 
26.48 
27.18 

27.86 
28.51 
29.11 
29.6:^ 
:«).0<) 

30.37 
30.57 
30.6-1 

27.280 
2.976 

0.01 
-O.l 


1 

13 
27 
87 
47 

55 
02 
66 
69 
00 

67 
64 
60 
53 
46 

37 

27 

10 

0 

3 

16 
27 
3rt 
45 
53 

m 

i\o 
W> 
70 
fiJS 

Cm 
60 


:.2 


43 
31 

20 


Declina- 
tion. 


-70  21 


// 


48.87 
52.69 
56.40 
59.89 
63.08 

65.91 
68.30 
70.21 
71.60 
72.47 

72.80 
72.61 
71.90 
70.68 
68.99 

66.87 
64.39 

61.61 
58.58 
55.43 

52.22 
49.04 
46.03 
43.26 
40.84 

38.86 
37.42 
36.56 
36.33 
36.78 


382 
371 
349 
319 
283 


!  37.89 
39.63 


239 

191 

139 

87 

83 

19 

71 

122 

169 

212 

248 

278 
3U3 
315 
321 

318 
301 
277 
242 
ItW 

144 

m 

23 

45 

111 

174 


A.  Oeminomm. 
Mag.  3.6 


Right 
Ascension. 


41.97^" 


44.82 


2{v,') 


48.07  ^"^ 
358 


51.65 
55.41 
59.24 


376 

3s:i 


51.69 
-2.803 

-0.06 
+1.0 


h     m 
7     13 

22*027 

22.161  '^ 

22.243   3^ 

22.273  — 

22.252   ^ 
68 


22.184 
22.076 
21.937 
21.776 
21.605 

21.434 
21.274 
21.131 
21.015 
20.932 


108 
189 
161 
171 
171 

160 
143 
116 


49 


20.883  j^ 
20.872  — 
20.899  ^ 
20.96-1  *^ 
21.066  ^^ 

134 


Declina- 
tion. 


+16  41 


// 


21.200 
21.367 
21.561 


167 
194 
221 


26.05 
25.47 
25.03 
24.73 
24.57 

24.51 
24.53 
24.60 
24.71 
24.84 

24.96 
25.08 
25.20 
25.31 
25.42 

25.54 
25.66 
•25.79 
25.94 
26.07 

26.20 
26.30 
26.35  - 


58 
44 
30 
16 
6 

2 

7 
11 
18 
12 

12 
12 
11 
11 
12 

12 

13 
15 
13 
13 

10 


21.782'"    26.32 


22.024 


242  I 


2ti3 


26.20 


22.287 
22.566  ]^"^ 
22.860  '^^ 
23.167^^' 


313 
317 


23.480 

23.797 
24.114 
24.422 
24.717  ^^ 
24.989^'^ 


317 

3(l>( 


242 


25.231 


25.436 


.  20.-I 


25.596 

19.471 
1.044 


.  160 


I  25.96 

I  25.60 

1.25.10 

24.47 

23.69 

22.81 
21.85 
20.84 
19.82 
18.83 

17.92 
17.11 
16.45 


3 
12 
24 

36 
50 
63 

78 

88 

IM 

101 

102 

99 

91 

81 
66 


27.81 

+0.300 


+0.07 
-0.1 


+0.01 


Mag.  2.7 


Rl^t 
Asoensioii. 


178 


h     m 
7     14 

is'ois  ^ 

15.102 
15.130  — 
16.100  ~ 
15.016  ** 

184 


14.882 
14.706 
14.498 
14.268 
14.026 

13.783 
13.549 
13.335 
13.145 
12.988 

12.868 
12.789 


380 

942 
348 

384 

214 
190 
167 
130 


79 


12.752  — 
12.758  * 
12.808   ^ 

92 


12.900 
13.034 
13.206 
13.415 
13.655 


184 
172 
309 
240 
271 


13.926 
14.222  ^ 
14.537  ^" 
14.867*^ 
15.205^ 

340 
15.545 
15.879  ^ 


319 
295 


16.198 
16.493 
16.755  ^ 

222 


16.977 
17.151 


174 


17.272  "^ 


12.680 
1.251 


DeeUna- 
tion. 


-36  56 


// 


51.65 
54.99 
58.19 
61.16 
63.84 

66.18 
68.11 
69.62 
70.69 
71.30 

71.45 
71.16 
70.43 
69.28 


384 

330 


198 

151 

107 

61 

15 


73 
115 


318 

241 
260 


67.76  *" 

186 


65.90 
63.72 
61.31 

58.71 
56.02 

53.30 
50.65 
48.15 
45.88 
43.94 


272 


265 
250 
227 
194 
158 

^'^•^1  106 
41.35   3, 

40.83  — 

40.88     * 

41.50  ^ 

120 


42.70 
44.45 
46.69 
49.36 
52.36 

55.58 
58.94 
62.31 


175 
224 
267 
300 
322 

386 
387 


52.95 

-0.752 


+0.04 


-0.02 


S  Gemi: 
Mag. 


Rl^t 


h     m 
7     15 


140 


9 

12.738 
12.878 
12.966  " 
13.000  — 
12.981   " 


12.913 
12.803 
12.661 
12.495 
12.319 

12.143 
ll.«77 
11.829 
11.706 
U.619 


110 
142 
166 
176 
176 

166 
148 
121 


51 


11.668  ^ 
11.566  — 
11.583  ^ 
11.649  ^ 
11.753*^ 

138 

11.891 

171 
201 
226 


12.062 
12.263 
12.489 
12.740  ^^ 

270 

13.010 
13.299 
13.603 
13.919 
14.243 

14.571 
14.899 
15.219 
15.524 
15.808 

16.060 
16.274 
16.443 


2S9 
301 
316 
334 
328 

32S 

320 
SOS 
2S4 
25,2 


214 
160 


10.085 
1.080 


+0.07 
-0.1 


APPARENT  PLACES  OF  STABS,  1917, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


T 


L  0.5 
10.5 
20.5 
90.4 

b.    9.4 


r. 


ly 


19.4 
1.4 
11.3 
21.3 
31.3 

r.  10.3 
20.2 
30.2 

7  10.2 
20.1 

30.1 
9.1 
19.1 
29.0 
9.0 

19.0 
29.0 
«.  7.9 
17.9 
27.9 

pt.   6.8 

16.8 

26.8 

^     6.8 

16.7 

26.7 

DV.    6.7 

15.7 

25.6 

ac.    5.6 

15.6 
25.5 
35.5 


<^  YolantU. 
Ifag.  4.0 


Right 
AaoMaton. 


h 
7 


m 
16 


56.36     2 

56.38  — 

56.29    • 
» 

30 
89 


56.09 
55.79 

55.40 
54.92 
54.39 
53.82 
53.22 

52.62 
52.03 
51.46 
50.94 
50.48 

50.07 
49.74 
49.50 
49.35 


48 
63 
67 
«0 
«0 

60 
67 
63 
40 
41 

33 
M 
16 
6 


Decllna- 
tloa. 


49.29  — 

4 

49.33 
49.46 
49.69 
50.00 
50.40 


50.88 
51.41 
51.99 
52.60 
53.23 

53.85 
54.45 
55.00 
55.48 
55.90 

56.21 
56.43 
56.53 


13 
23 
31 
40 

48 

63 
68 

61 
63 
63 

eo 

66 

48 
42 
31 

23 
10 


-67  48 


// 


16.25 
20.09 
23.84 
27.39 
30.66 

33.56 
36.03 
38.03 
39.53 
40.51 

40.94 
40.84 
40.22 
39.09 
37.48 

35.44 
33.01 
30.28 
27.30 
24.17 

20.97 
17.79 
14.76 
11.95 
9.49 

7.47 
5.96 
5.04 


384 
376 
356 
337 
290 


247 

200 

150 

96 

43 

10 

63 

113 

161 

204 

213 
273 


I  Oeminonim. 
Mag.  3.9 


Right 
Aacenskm. 


Dwlina- 
tlon. 


313 

320 

318 
303 
281 
246 
202 


151 
02 


30 
4.74  — 

5.11   '' 

106 

6.16 

167 
228 

280 
323 
356 

376 

384 


7.83 
10.11 
12.91 
16.14 

19.70 
23.46 
27.30 


■k  Place 


52.968 
2.647 


19.34 
-2.451 


h 
7 


m 
20 


8 

37.215 
37.367 
37.465 


162 
96 


30 
37.504  — 

37.489   " 
67 

37.422 


37.311 
37.165 
36.993 
36.809 

36.623 
36.446 
36.289 
36.159 
36.061 


111 

146 
172 
184 
186 


+27  57 


// 


177 

157 

130 

96 

50 


36.002    ^g 

36.983  — 

36.004   *^ 

36.067   ® 

36.169  ^^ 
189 

36.308 

173 
206 
231 
258 
280 


0.00 
-0.1 


-0.05 


36.481 
36.686 
36.917 
37.175 

37.466 
37.754 
38.069 
38.398 
38.736 

39.080 
39.424 
39.761 
40.083 
40.382 

40.650 
40.879 
41.060 


290 
315 
329 
338 
344 


344 
337 
322 
299 
268 


229 
181 


48.05 
48.15 
48.41 
48.78 
49.24 

49.74 
50.25 
50.72 
51.12 
51.42 

51.59 
51.65 
51.59 
51.42 
51.13 

50.77 
50.35 
49.87 
49.36 
48.82 

48.26 
47. «7 
47.07 
46.44 
45.78 

45.08 
44.33 
43.56 
42.76 
41.95 

41.14 
40.37 
39.67 
39.06 
38.57 

38.24 
38.08 
38.08 


10 
26 
37 
46 
50 

51 
47 
40 
30 
17 

6 

6 
17 
29 
36 

42 
48 
51 
54 

56 

59 
flO 
63 
66 
70 


to 


80 
81 
81 

77 
70 
61 
49 
33 

16 
0 


7  Caais  MaJoTli. 
Mag.  2.4 


Right 
Awension. 


Declina- 
tion. 


h 
7 


m 
20 


5l'045  ,^ 

51.148   ^g 

51.196  — 

51.190     * 

51.132   ^ 
105 


51.027 
50.883 
50.705 
50.506 
50.295 

50.084 
49.879  ^ 


144 

178 
199 
211 
211 


49.690 
49.526 
49.390 


189 
164 
136 
100 


-29     8 


// 


49.290   ^ 

49.226   24 

49.202  -  ; 

49.217    ^^ 

49.271   ^ 
02 

49.363 
49.493  ^^ 

IfU  I 

49.657  ^  I 
49.853  ^^  ! 
50.079  ^  I 

252  1 


24.72 
27.78 
30.73 
33.46 
35.91 

38.03 
39.79 
41.17 
42.15 
42.71 

42.88 
42.62 
41.98 
40.96 
39.62 

37.95 
36.02 
33.86 
31.56 
29.14 

26.70 
24.32 
22.09 
20.07 
18.34 


306 
295 
273 
245 
212 


176 

138 

98 

56 

17 

26 

64 

102 

134 

167 


193 
216 
,  230 
242 
244 


34.438 

1.132 


50.80 
+0.531 


+0.07 
-0.1 


+0.01 


50.:)31 
50.605 
50.900 
51.210 
51.528 

51.849 
52.166 
52.473^"' 


274 
295 
310 
318 
321 


238 
223 
202 
173 
135 


317 


52.761 
53.021 

53.245 
53.427 
53.560 


2S8 
260 
224 


16.99  ^2 
1«.07  ^ 
15.63  — 
15.72  * 
16.35   ^ 

115 
17.50 


Oroombridge  1308. 

Mag.  5.8 


Right 
Ascension. 


166 
212 


182 
133 


10.16 

21.28 

23.78  ^ 

26.57  ^^ 
301 

29.58 


32.09 
35.81 


311 
312 


4d.770 
1.145 


25.61 
-0.558 


h      m 
7     22 

• 
21.40 

21.68 
21.82 
21.83 
21.73 


+0.05 
-0.1 


-0.0\ 
+0.9 


21.50 
21.18 
20.77 
20.30 
19.79 

19.28 
18.79 
18.33 
17.92 
17.59 

17.34 
17.19 
17.13 
17.19 
17.33 

17.57 
17.90 
18.32 
18.81 
19.37 

19.98 
20.65 
21.36 
22.10 
22.85 

23.61 
24.37 
25.10 
25.79 
26.42 

26.97 
27.42 
27.76 


28 

14 

1 

10 
23 

32 
41 
47 
51 
51 

49 
46 
41 
33 
25 

15 
6 

6 
14 
24 

33 
42 
49 
56 
01 

67 
71 
74 

76 

70 
73 
69 
63 
55 

45 
34 


Declina- 
tion. 


+68  37 


// 


68.95 
71.32 
73.80 
76.29 
78.69 

80.89 
82.82 
84.38 
85.52 
86.18 

86.35 
86.03 
85.23 
84.00 
82.37 

80.40 
78.17 
75.72  ^ 


237 
248 
240 
240 
220 


198 

156 

114 

66 

17 

32 

80 

123 

163 

197 

223 


73.13 
70.47 

67.79 
65.16 
62.63 
60.24 
58.05 

56.09 
54.40 
53.00 
51.94 
51.25 

50.95 
5L.04 
51.56 
52.48 
53.80 

55.49 
57.50 
59.74 


259 
266 
268 


263 
253 
239 
219 
196 


109 

140 

106 

00 

30 

0 

52 

92 

132 

109 

201 
224 


15.511 
2.745 


72.89  ■ 
+2.556 


\+QA^ 
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FOB.  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.5 
10.6 
20.5 
30.5 

Feb.    9.4 

19.4 
Mar.  1.4 
11.8 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

June    9.L 

19.1 

29.0 

July     9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  G.9 
16.8 
26.8 

Oct.  6.8 
16.7 

26.7 

Nov.    5.7 

15.7 

25.6 

Dec.    5.6 

15.6 
25.6 
35.5 


/3  Cauls  Ulnoiis. 
Mag.  3.1 


Right 
Aiicension. 


Declimip 
tion. 


Moan  Plaoo 
Sec  d,  Tun  o 


h     m 
7     22 

^^'^'^^  136 
41.615    ^ 

41.700   3^ 

41.735- 

41.720    ** 
61 


41.059 
41.560 
41.428 


99 
132 


41.275 '« 


1«5 
165 


41.110 

40.945 

40.787  ^** 
142 

117 

89 

55 


40.6-15 
40.528 
40.439 

40.384 
40.365 
40.381 
40.432 
40.519 

40.639 
40.788 
40.966 
41.169 
41.395 


3o:{ 

307 


42.782 

43.089 
43.396 
43.697  '"^"^ 
43.9S6 
44.253 


307 


2»<J 


21 


w 


-»-  8  27 


// 


25.14 
24.02 
23.05 
22.25 
21.62 

21.15 
20.82 
20.64 


112 
97 
ftO 
63 
47 

S3 
18 

8 


19 

16 

51 

87 

120 

149 
178 
203 
226 
246 


41.641  I 

41.906^^'^! 
42.186  ^ 
42.479 


240 

44.4J»3 

2(14 

44.697 

161 


44.858 
39.049 


20.56  — 

20.59     * 
11 


20.70 
20.88 
21.15 
21.48 
21.88 

22.33 
22.84 
23.39 
23.98 
24.57 

25.15 
25.68 
26.14 
26.50 
26.70 

26.74 
26.58 
26.21 
25.62 
24.81 

23 .81 
22.63 
21.33 
19.91 

18.52 

17.13 
15.81 
14.60 


pOemlnonun. 
Mag.  4.2 


Right 
AsrenRfon. 


Declina- 
tion. 


18 
27 
33 
40 
45 

51 
55 
59 
59 
58 

53 
46 
36 
20 

4 

16 
37 

:>« 

SI 
100 

IKH 

130 
139 
142 
139 

132 
121 


^rt.  f/,   J  Hit  f/  ,       j.i/i 

o\D^d     1-0.1 


26.92 
4-0.14^) 


0.00 
+0.9 


h     m 
7     23 


49.393  ^^ 

49.555  j^ 

49.669   ^ 

49.703  — 

49.691    " 
67 


+31  56 


49.624 
49.510 
49.360 
49.182 
48.991 

48.797 
48.612 
48.447 
48.308 
48.204 


114 
150 
178 
191 
194 

185 
165  I 
189 
104 


69.75 
60.10 
60.60 
61.21 
61.91 

62.63 
i  63.31 
163.93 
'  64.45 

64.82 


65 


48.139 
48.115  - 
48.134 
48.195 
48.296 


24 

19 

61 

101 

140 


65.03 
65.09 
64.99 
64.72 
64.32 

63.81 
63.21 
62.52 
61.79 
61.02 


48.436 
48.613 
48.822 
49.060 
49.326 

49.614 
49.923 
50.249 
50.590 
50.942 


in 


209  :  ^ 


2iS 
266 

288 


60.22 
.  59.40 
:  58.57 

57.72 
.  56,87 


30U     ^« 


326 


:i41 


,  56.01 
55.14 
54.27 
53.41 


:ri2  I 


3.W 


52.57 


5l.:i(K)     _ 
51.657  ' 
52.007 


52.344 


33i 


2S2 


52.939 
53.179^*' 
53.369  '• 

46.515 


,51.79 
'  5 1 .09 
!  50.49 
50.02 
I  49.72 

49.59 
49.64 
49.89 


35 
50 
61 
70 
72 

68 
62 
52 
87 
21 

6 

10 
27 
40 
51 

60 
69 
73 
77 
80 

82 

83 
85 
85 
86 

87 
87 
SG 
84 
78 

70 
60 
47 
30 
13 

5 
2.1 


<TAxfiu. 
Mag.  3.3 


Right 


62.93 


Uo.o& 

\-0.1 


li     m 
7     26 

8 

38.187 
38.283 
38.316  — 
38.287   ^ 
38.197   ^ 

145 


38.062 
37.863 
37.636 
37.381 
37.113 

36.842 
36.677 
36.329 
36.105 
36.912 


180 
228 

254 

268 
371 

266 
248 
394 
193 
155 


36.767  JJ3 

36.644   ^ 

35.576   21 

35.555  — 

35.580  ^ 
71 


118 
162 
203 


35.661 

35.769 

35.931 

36.134 

36.376  ^^ 
276 

36.652 

36.959 

37.290 

37.641 

38.003 

38.369 
38.7:50 
39.075  ^ 

322 
286 
242 


307 
331 
351 
362 
366 


361 


133 


39.397 
39.683 

39.925 

40.115^^ 

40.248 

35.800 


Declina- 
tion. 


-43     7 


rt 


66.08 
69 .92 
63.06 
66.29 
69.23 

71.83 
74.03 
76.79 
77.09 
77.92 

78.26 
78.12 
77.61 
76.46 
74.97 

73.12 
70.94 
68.46 
65.78^ 
62.97  ^^ 

286 

60.11 
57.28 
54.68 
52.12 
49.96 

48.21 
46.94 
46.21 
46.06 
46.54 

47.62 
49.28 
51.49 
54.17^ 


354 
343 
334 
294 
280 


220 

176 

180 

88 

M 

14 

01 
108 
148 
185 

218 
248 


283 
270 
246 
216 
175 


127 
73 
15 

4S 
108 

166 
221 


oflOtmiau 
(CoMtor. 
3bg.2j( 


57.22 

60.55 
64.06 
67.62 


305 
333 


351 

35(\ 


58.09 


Right 


h     m 
7     29 


21.275  j^'li 
21.443  j^^il 
21.653 
21.602  — 
21.594    * 

62 


21.532 
21.422 
21.276 
21.099 
20.909 


110 
147 
176 
190 
195 


1 
1 
1 
3 
5 


20.714  • S 
20.627  *^  5 
20.368  ^  1 5 

142  I 

20.216  ^^  i  1 
20.108  ** :  i 

71 


20.037  ^  ] 
20.008—  ] 
20.020  ^!] 
20.075  ^': 
20.169  **   : 

134 

20.303 

20.473  ^'^ 

20.676  ^ 
232 


260 
2S3 


20.908 
21.168 

21.461 

21.757^' 
323 


339, 


22.080 
22.419 
22.770  ^^ 

3.'»7 


23.127 
23.486 
23.838 


359 
352 


24.177  ^ 


24.494 


317 
2» 


24.780 
25.025  ^ 
25.221  ^* 


I 


18.402 
1.180 


\^ 


U 

•^ 
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APPARENT  PLACES  OP  STARS,  1917, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtiifrton 
MflUi  Time. 


Jan.  0.5 
10.5 
20.5 
30.5 

Feb.    9.4 

19.4 
Mar.  1.4 
11.4 
21.3 
31.3 

Apr.  10.3 
20.2 
30.2 

May  10.2 
20.2 

30.1 

June  9.1 
19.1 
29.1 

July     9.0 

19.0 
29.0 
Aug.  7.9 
17.9 
27.9 

Sept.  G.9 
IG.8 
20.8 

Oct.  G.8 
1G.8 

2G.7 

Nov.    5.7 

15.7 

25. G 

Dec.     5.G 

15.G 

25.G 
«j  —  "- 


Moan  Place 
Si*e  o.  Tan  o 


/3  Oemlnomm. 

(Pollux.) 
Mag.  1 .2 


Right 
Afloension. 


Dorlina- 
tion. 


h       m 
7     40 


8 

17.122 
17.294 
17.412 
17.473 


17.477  — 
50 


172 

118 

61 


17.427 
17.329 
17.194 
17.030 
16.850 

16.665 
16.485 
16.321 
16.180 
16.070 


98 
135 
164 
180 
185 


180 
164 
141 
110 


15.995  3. 
15.958  -- 


15.959 
16.001 
16.082 

16.199 
16.351 
IG.534 
IG.747 
16.987 

17.252 

17.537 

17.843 

18.1G5 

33:> 


1 

42 

81 

117 

l.')2 
1S3 
213 
240 
2tV.5 

28,') 
3(M> 


343 


347 
344 


18.500 

18.843 
19.190 
19.5:M 
19.807    " 
20.180^*'* 

20.404 
20.710 
20.011 


2M 


24r. 

2()1 


14.309 
1.135 

+0.07 


+28  13 


// 


/V4  Da,<;  1-0.2 


35.45 
35.49 
35.73 
36.10 
36.58 

37.14 
37.72 
38.28 
38.78 
39.20 

39.49 
39.65 
39.69 
39.60 
39.39 

39.07 
38.67 
38.20 
37.66 
37.07 

36.43 
35.76 
35.03 
34.28 
33.48 

32.63 
31.74 
30.81 
29.85 
28.87 

27.90 
20.90 
20.10 
25.35 
24.74 

24.29 
24 .03 
23.00 

39.03 
+0.537 

+0.02 
+0.9 


4 

24 
87 
48 
56 

58 
56 
50 
42 
29 

16 

4 

9 
21 
32 

40 
47 
54 
50 
64 

67 
73 
75 
80 
h2 

89 
1« 
<H> 
08 
97 

94 
W) 

mm  m 

f.l 

4o 
2« 


4Pappis. 
Mag.  5.1 


Right 
Asrension. 


h       m 
7     42 

9.937   ^ 

10.024   „ 

lff.061  ^ 

10.047    ^* 
61 


100 


9.986 
9.886 
9.752  '^ 

158 
171 
176 

172 
158 
140 
113 

84 


9.594 
9.423 

9.247 
9.075 
8.917 
8.777 
8.664 


8.527  J. 
8.510-^ 
8.527    ^" 


I>ef*lliia- 
tkm. 


-14  21 


// 


8.577 

8.602 
8.779 
8.925 
9.101 
9.303 

9.529 

9.778  '••'•' 

2(W 


50 

ST) 

117 
140 
170 
202 
220 


40.95 
43.42 
45.76 
47.89 
49.80 

61.43 
52.79 
53.83 
54.57 
55.02 

55.16 
55.01 
54.59 
53.89 
52.95 

51.77 
50.41 
48.89 
47.23 
45.51 

43.76 
1  42.06 
40.47 
39.04 
37.84 


247 
234 
213 

191 
163 


10.046 
10.330 
10.026 

10.931 
1 1 .238 
1 1 .539 
11.829 
12.009 

12.341 
12.540 


12.709        I  53.47 


2S4 

2y«» 

305 


307 
3(»1 
21K> 
270 
242 


136 

104 

74 

45 

14 

15 
42 
70 
94 
118 

136 
152 
160 
172 
175 

170 
159 
143 
120 
«.»2 

^^ 

'30.18   -- 
I  24 

30.42 
■37.09   ^" 

'  108 

'38.17 

'  30.05  '•*' 

'41.47^-^^' 
212 


30.92 
30.30 


43.59 
45.03 


24S 


2I1.-J 


48.41 
50.04 


UV3  !  .. 


2.'i:i 


7.503 
1.032 

+0.05 
-0.2 


40.50 
-0.250 

-O.Ol 
+0.9 


£  Axfos. 
Mag.  3.5 


Rfght 
.VacensJon. 


h 

7 


m 
45 


50^435^ 
50.570 
50.652  ^ 
50.680  — 
50.656  " 

72 


50.584 
50.470 
50.322 
50.148 
49.959 

49.764 
49.573  "* 


114 
148 
174 
189 
195 


49.394 
49.235 
49.100 

48.996 
48.924 
48.888 


179 
150 
135 
104 


72 

36 

48.887  — 

48.923   ^ 
72 


DodfiM. 
tion. 


-24  38 


// 


295 
284 
266 
341 

210 


178 

143 

105 

68 

31 


48.995 
49.102 
49.242 
49.414 
49.616 

49.844 
50.009 
50.374 
50.608 


107 

140 
172 
202 
228 


255 
275 
294 


61.87 
64.82 
67.66 
70.31 
72.72 

74.82 
76.60 
78.03 
79.08 
79.76 

80.07" 

80.00    " 

79.58  ^ 

78.81   " 

77.71  "^ 
138 

76.33 
74.67  ^* 
72.80  ^'*' 

.,„««  203 
/U.i  / 

68.62  ^^^ 

219 


66.43 
64.27 
62.22 
60.34 


216 
205 
188 


58.72  ^^ 

129 


57.43 
56.53 


90 


50.977  ^^ 
316 


51 .293 
51.611 
51.024 
52.223 
52.500 

52.746 
52.954 
53.116 


318 
313 
299 


it  I 


240 


46 
56.07  — 

56.10     ^ 
56.63   ^ 

104 

57.67 

151 
195 
232 
203 
2S3 


59.18 

61.13 
63.45 
66.08 


208  1  ^ 


68.91 


162 


1.86 
•4.83 


29r> 

297 


48.212 
I.IOO 


62.57 
-0.459 


.+0.05 


-0.01 


^Qemhk 
Mag. 


RtRfat 
Asmsfcni. 


h 

7 


m 
48 


27.940  „^ 
28.121^ 
28.248  ^ 
28.318 
28.331  — 

40 


87 
126 
156 
174 
180 

176 
162 
141 

112 
78 


28.291 
28.204 
28.078 
27.922 
27.748 

27.568 
27.392 
27.230 
27.089 
26.977 

26.899 
26.856 
26.852 
26.887 
26.960 

27.069 
27.211 
27.386 
27.590 
27.821 

28.078 
28.356 
28.656*" 
28.972  '*^ 
29.303  ^^ 

29.643 
29.988 
30.332 
30.666 
30.982 

31.271 
31.523 
31.731 

25.235 
1.122 


43 

4 

35 

73 

109 

142 
175 
204 
231 
257 

278 


340 


345 
344 
334 
316 
289 


252 

208 


+0.07 
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.VPPAKEXT  PLACES  OF  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Time. 


Jan.  0.0 
10.5 
20.5 
30.5 

Feb.    9.5 

19.4 
Mar.  1.4 
11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.2 

May  10.2 
20.2 

30.2 

Jtmo    9.1 

19.1 

29.1 

July     9.1 

19.0 
29.0 
Auj:.  8.0 
17.9 
27.9 

Sept.  G.9 
16.9 
2G.S 

Got.  G.8 
16.8 

2G.8 

Nov.    5.7 

15.7 

25.7 

Dec.     5.6 

15.6 
25.6 
35.6 


Mean  Placo 
Sec  J,  Tan  d 


Uiffht 
A.*irension. 


\)\ii  a.  Du,  a 


h 
8 


m 
12 


s 
3.269 
3.452 
3.587 
3.670 


183 

135 

83 


3.702  — 

17 

3.685 


3.623 
3.524 
3.396 
3.249 

3.093 
2.937 
2.789  ^^ 


62 

99 

128 

147 

l.'iti 


IM 


2.658 

2.549 


131 

109 

83 


*2  41*> 
2.391  - 
2.402    ^\ 
2.444   ^^ 

74 

2.518 


2.622 


KM 
132 

161 
1S7 
212 


2.754 
2.915 
3.102 

3.314 
3.5t8 
3.806 
4.082 

..i/O 

307 


4.682 
4.998 


23i 
25*^ 
27G 


31ti 

5.315  ^^' 

5.627  ^^''^ 

5.926  '^^^ 
27S 

6.204 
6.JW 

0.915 
1.014 


+  9  26 
// 

27.87 


26.65 
25.60 
24.73 
24.09 

23.63 
23.34 
23.20 


122 

105 

87 

tt4 

41) 

29 
14 


2 


23.18-- 
23.27     * 

18 

23.45 
23.70 
23.99 
24.32 
24.70 

25.10 
25.52 
25.96 
26.41 
26.84 

27.23 
27.57 
27.vSl 
27.96 
27.96 

27.78 
27.43 
26.86 
26.07 
25.09 

23.89 

22.54 

21.07  ^^" 
l.W 


25 
29 
33 
38 
40 

42 
44 

45 
43 
39 

34 

24 

15 

0 

IS 

35 


57 


79 

9$ 

120 

i;^=j 


19.52 
17.95 


157 
154 


16.41 

14.95  ^•*'' 
13.63  ^'"'^ 


31.93 
+0.166 


81  Lyncis. 
Mag.  4.4 


Right 
Ascension. 


h 

8 


m 
17 


12.810  ^^3 
13.055  ,^^ 
13.236  ,,^ 
13.350 
13.394  — 

21 


13.373 
13.290 
13.154 


83 
130 


12.977  ^"^ 

205 
221 


12.772 

12.551 
12.327 
12.113 
11.917 
11.750 


224 
214 
196 
167 
132 


93 

4S 


11.618 
11.525 
11.477 


11.473- 
11.513   ^^ 

K5 


11.598 
11.726 
11.894 
12.100 
12.343 

12.619 
12.928 
13.264 
13.628 
14.013 


12S 

ltt« 

206 
243 

27r. 


3m» 

336 
364 
3S5 
403 


Beclinop 
tkm. 


+43  26 


/# 


71.30 
72.10 
73.13 
74.36 

75.71 

77.13 
78.53 
79.85  ^^ 
81.00 
81.95 


80 
103 
123 
135 
142 


140 


115 
95 
70 

43 


82.65 

83.08  j3 
83.21  — 
83.05   ^^ 

42 

70 


82.63 

81.93 
81.00 
79.86 
78.55 
77.10 

75.54 
73.88 
72.17 
70.43 
68.68 

66.93 
65.22 
63.59 
62.03 
60.59 


14.416         59.31 


413 
417 


393  ,  ^ 


14.829 
15.246 
15.656  *^^ 
16. 0^19 

16.415 
16.741 
17.017  ^"^ 


306 


326 


I  58.23 
57.37 
56.78 
56.48 


56.48 
56.80 
57.42 


93 

114 
131 
145 
156 

166 
171 
174 
175 
175 

171 
163 
156 
144 
128 

108 

86 

59 

30 

0 

32 
62 


9.656 

1.378 


79.70 
+0.948 


+0.06 


D^  d,  D«  d    1-0.2 


+0.01 
+0.8 


1+0.08 
-0.2 


+0.04 
+0.^ 


d}  Cancil. 
Mag.  5.9 


Ri^t 
Aacenskm. 


h      m 
8     18 

39.281  ^ 

39.630  ^ 
39.726  ^ 
39.768  — 

9 


39.759 
39.702 
39.606 
39.477 
39.329 

39.169 
39.008 
38.854 
38.715 
38.599 


57 

96 
129 
148 
160 

161 
154 
139 
116 
90 


38.509  ^ 

38.450  ^ 

38.424  — 

38.430    * 

38.470   ^ 
73 


38.543 
38.648 
38.782 
38.945 
39.135 

39.352 
39.592 
39.856 
40.141 
40.445 

40.763 
41.090 
41.421 
41.748 
42.064 

42.357 
42.619 

42.844 


105 
134 
163 
190 
217 


240 
264 
285 
304 
318 


327 
331 
327 
316 
293 


262 
225 


Derlhuk- 
tion. 


+18  35 


ft 


70 
50 


52.67 
51.97 
61.47 

51.18 ;;;; 

61.07  — 
6 

61.13 

51.31 

51.60 

51.94 

62.30 

52.66 
62.99 
63.28 
63.51 
63.70 

53.83 
53.91 
53.93  — 
53.90     ^ 

8 
15 


18 
20 
34 
36 
36 

33 

20 
23 

19 
13 

8 


53.82 

53.67 
53.44 
53.14 
52.74 
52.23 

51.60 
50.83 
49.93 
48.90 
47.73 

46.47 
45.15 
43.79 
42.45 
41.18 

40.03 
39.02 
38.19 


33 

30 
40 
51 
63 

•»•• 
i  i 

90 

103 

117 

126 

132 
136 
134 
127 
115 

101 
83 


36.816 
1.055 


58.31 
+0.336 


+0.07 
,-0.2. 


+0.01 
+0.8 


Mag.U 


BiRlit 

AscRsioii. 


h 
8 


m 
20 


m 

380 
316 

278 


s 
51.344 
51.528 
51.623  ' 
51.633  — 
51.659  ^* 

154 

51.406 
51.181 
50.897 
50.567 
50.201 


49.815 
49.420 
49.028 
48.651 
48.301 

47.986 
47.712 
47.487 
47.318 
47.209 

47.165 
47.185 
47.274 
47.430 
47.651 

47.936 
48.280 
48.675 
49.113 
49.684 

50.078 
50.577 
51.068 
51.636 
51.964 

52.338 
52.648 
52.880 


4 


100' 
109 
44 


-a 

IV 

26JI 
30J 
33J 

S7J 
414 

4U 

50i 

5U 
54J 

56J 
66.1 
M 
55J 

54J 
SU 
l50. 
47J 
45. 


20 


156 
221 

285; 


42: 

39J 
3«. 
33J 
30. 


344 
305 
438 
471 
494 

499 
491 
468 

42S 
374 


'28. 
26. 
24.1 
21' 
23. 

23. 
24: 
26.' 

28.1 
3b 


34.1 

310. 3gj 

«";41J 


48.714 
1.956 


+0.02 
-0.2 


i 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Atawtfln 
BTtme. 


i.     0.6 

10.5 

20.5 

30.5 

b.    9.5 

19.4 
r.  1.4 
11.4 
21.4 
31.3 

V.  10.3 
20.3 
30.2 

W  10.2 
20.2 

30.2 

be    9.1 

19.1 

29.1 

9.1 


ly 


«- 


19.0 
29.0 
8.0 
17.9 
27.9 


pt.  6.9 

16.9 

26.8 

St.    6.8 

16.8 

26.8 

ov.    5.7 

15.7 

25.7 

9C.    5.6 

15.6 
25.6 
35.6 


SO  Xonocerotlfl. 
Ifag.  4.0 


Rieiit 


h      m 
8     21 


8 

33.077 
33.258 
33.392 
33.477 


181 
134 

85 


33 
33.510  — 

15 


33.495 
33.437 
33.342 
33.217 
33.074 


58 

95 

125 

143 

154 

156 
149 
136 
115 
00 

05 
34 


32.920 
32.764 
32.615 
32.479 
32.364 

32.274 
32.209 
32.175 
32.170  — 
32.197  ^ 

57 

32.254 
32.340 
32.455 
32.598 
32.769 

32.966 
33.188 
33.432 
33.699 
33.983 

34.283 
34.592 
34.903 
35.210 
35.506 

35.780 
36.023 
36.228 


86 
115 
148 
171 
197 

222 
344 
307 
384 
800 


an 

307 


374 


343 


Declina- 
tkm. 


-  3  38 


/# 


7.88 

9.88 
11.73 
13.39 
14.85 

16.06 
17.04 
17.78 
18.30 
18.59 

18.69 
18.59 
18.30 
17.86 
17.25 

16.50 
15.64 
14.67 
13.62 
12.53 

11.44 
10.39 

9.42 

8.57 

7.91 

7.47   J, 

7.30  — 

7.43   " 

7.88  ^ 

8.66  " 
111 

9.77 

140 
167 
187 
308 
211 

211 
206 


200 
185 
166 
146 
121 


98 
74 
52 
39 
10 

10 
29 
45 
60 

75 

86 

97 

105 

109 

109 

106 
97 
85 
66 
44 


0  Chanueleontis. 
Mag.  4.3 


Rlgbt 
Aacenakm. 


11.17 
12.84 
14.71 
16.73 

18.84 
20.96 
23.01 


h      m 
8     23 


8 

13.60 
13.87 
13.95 
13.83 
13.53 

13.07 
12.45 
11.71 
10.87 
9.94 

8.96 
7.95 
6.93 
5.94 
4.99 

4.11 
3.31 
2.62 
2.07 
1.65 


27 

8 

12 
30 
46 

62 
74 
84 
93 
98 

101 

102 

99 

95 

88 

80 
69 
55 
42 
27 


1.27  — 
1.33     * 


1.55 
1.95 

2.50 
3.20 
4.02 
4.94 
5.94 

6.97 
8.02 
9.03 
9.97 
10.82 

11.52 
12.08 
12.46 


22 
40 
55 

70 

82 

92 

100 

103 

105 

101 

94 

85 

70 

56 
88 


DeellDA- 
tion. 


-77  12 


// 


55.33 
59.13 
63.03 
6G.91 
70.67 

74.21 
77.48 
80.39 
82.88 
84.91 


380 
390 
388 
376 
354 


327 
291 
249 
203 
155 


87.49  ^3 
87.98  — 
87.94  * 
87.37   *" 

108 

86.29 

157 
190 
237 

270 
292 


84.72 
82.73 
80.36 
77.66 

74.74 
71.67 
68.56 
65.52 
62.63 


307 
311 
301 
289 
260 


57.81  j.g 
56.06  ^;^ 

^•^  50 
54.26  — 

8 


54.34 
55.07 
56.47 
58.47 
61.03 


64.07 
67.49 
71.17 


73 

140 
200 
256 
304 

342 
368 


o  TStsm  Majoxis. 
Mag.  3.5 


Right 
Ascension. 


h       m 
8     23 


27.29 
27.63 
27.87 
28.02 
28.07 

28.02 
27.88 
27.67 
27.39 
27.06 

26.71 
26.34 
25.99 
25.66 
25.36 

26.12 
24.93 
24.80 
24.75 
24.76 

24.84 
24.98 
25.18 
25.45 
25.78 

26.16 
26.60 
27.07 
27.58 
28.13 

28.70 
29.28 
29.87 
30.45 
31.00 

31.51 
31.95 
32.34 


34 
24 
15 


5 


14 
21 
28 
33 
35 

37 
35 
33 
30 
24 

19 

13 

5 

1 

8 

14 
20 
27 
33 
38 

44 

47 
51 
55 
57 

58 
59 
58 
55 
51 

44 

39 


Declina- 
tion. 


+60  59 


// 


38.51* 
40.19 
42.14 
44.28 
46.61 

48.74 
50.86 
52.79 
54.43 


168 
195 
214 
223 
223 


212 
193 
164 


55.73  "" 

90 


66.63 
57.11 


48 
3 


57.14  — 
56.74  ^ 
55.91   ^ 

121 

54.70 

156 
185 
211 
230 
245 


63.14 

61.29 
49.18 
46.88 

44.43 
41.89 
39.30 
36.73 
34.20 

31.77 
29.48 
27.38 
26.60 
23.90 


254 
259 
257 
253 
243 


229 
210 
188 
160 
129 


22.61   ^ 

21.66   „ 

21.11    J. 

20.90  -" 

21.24   ^ 
71 


21.95 
23.06 
24.64 


111 

148 


Oroombridge  1460. 
Mug.  6.0 


Right 
Aacnution. 


h      m 
8     27 


8 

34.461 

34.693 

34.877 

34.998 

36.065  -- 
6 

35.049 


242 
184 
121 


57 


34.986 
34.872 
34.719 
;)4.539 

34.341 
34.139 
33.944 
33.764 
33.610 


63 
114 
153 
180 
198 


202 
105 
180 
154 
124 


33.486    gg 

33.398   g^ 

33.347    ^„ 

33.337  — 

:^3.367   ^ 
70 

33.437 

109 

145 

182 


33.546 
33.691 


34.088 


215 
247 


34.612 
34.919 
35.260 
35.606 

35.977 
36.363 
36.754  ^^^ 


277 
307 
3:U 
3r>5 
372 


DocIIna- 
tion. 


+38   17 


// 


68.47 
68.89 
69.69 
60.49 
61.56 

62.72 
63.92 
66.08 
66.16 
67.06 

67.78 
68.29 
68.64 


68.56  — 
68.32   ^ 

46 


42 

70 

90 

106 

117 

120 

116 

107 

91 

72 

51 
25 


67.86 
67.18 
66.32 
65.30 
64.12 

62.83 
61.44 
59.97 


33.873   "     68.43 


66.85 


34.336       !  65.25 


68 

86 

102 

118 

129 

139 
147 
154 
158 
160 

161 
100 
157 


3>J6 


53.64 

62.04 

50.47 

!  48.97  ^^ 
I  139 

47.58 


37.142 
37.517 

37.867 
38.182 
38.453 


3S8 
375 


315 
271 


46.32 

45.26 
44.39 
43.79 


126 

107 

86 

60 

32 


43.47  ^ 
43.43  — 
43.69   ^ 


I  Place 
Tana 


30.868 
1.002 


5.42 
-0.064 


9.121 
4.520 


62.21 
-4.409 


22.930 
2.063 


48.78 
+1.804 


31.536 
1.274 


67.19 
+0.790 


1+0.06 
-0.2 


0.00 


-0.03 
-0,2 


-0.17 
+0.8 


+0.10 
-0.2 


+0.07 
+0.& 
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APPARENT  PLACES  OF  STAJEIS,  1917. 

FOE  THE  UPPER  TRANSIT  AT  WASHINGTON. 


890         APPABENT  PLAGES  OF  8'PA3EI^'  ^IffiEt 


FOR  THE  UPPER  TRANSIT  AT  WASSDlOVOif J 


'Mhlnfitoo 


Jan.  0.6 
10.6 
20.5 
30.5 

Feb.    9.5 

19.5 
Mar.    1.4 

11.4 
21.4 
31.3 

Apr.  10.3 
20.3 
30.3 

May  10.2 
20.2 

30.2 

June    9.2 

19.1 

29.1 

July    9.1 

19.0 
29.0 
Aug.  8.0 
18.0 
27.9 

Sept.  6.9 
16.9 
26.9 

Oct.  6.8 
16.8 

26.8 

Nov.    5.7 

15.7 

25.7 

Dec.    5.7 

15.6 
26.6 
35.6 

Meau  Place 
Sec  d,  Tan  d 


tf  Hfdni. 
Mag.  3.5 


R||^ 


D^a,  Dwa 


h      m 
8     42 

I 
25.176 
25.384 
26.545 
25.657 
25.717 

25.788 


161 

in 


11 


108 
110 
145 

140 
146 
1S5 
117 
97 


24.590  ^ 

70 
24.520 

24.476  j^ 

24.462  — 

24.478  ^* 

45 


25.617 
25.500 
25.879 

25.234 
25.065 
24.938 
24.804 
24.687 


24.523 
24.697 
24.698 
24.828 
24.986 

26.170 
26.380 
26.615 
26.874 
26.166 

26.463 
26.764 
27.083 
27.402 
27.711 

28.004 
28.269 
28.499 


74 
101 
130 
158 
184 


210 
235 
259 
281 

298 


811 
319 
319 
309 
203 


265 
230 


•f-6  43 


ft 


140 
130 
100 


46 


22.07 
20.58 
19.28 
18.19 
17.31 

16.65 
16.10 
15.93^ 
15.81  — 
15.84    • 

15 

15.99  ^ 
16.24  *" 
16.55 
16.93 
17.37 


31 
38 
44 
48 

61 
52 
53 
52 
49 

42 
33 
22 


17.85 

18.36 
18.88 
19.41 
19.93 

20.42 

20.84 

21.17 

21.39 

21.45  — 
11 

21.34 

21.01 

20.46 

19.66 

18.64 

17.38 
15.93 
14.31 
12.60 
10.83 

9.06 

7.37 
6.80 


33 

55 

80 

102 

126 

145 
162 
171 
177 
177 

160 
157 


22.940 
1.007 


26.95 
+0.118 


+0.06 


D^d,  D^d    1-0.3 


+0.01 
+0.8 


tf  Aifu. 
Mag.  2.0 


R||^ 


h      m 
8    42 


I 
26.884 
27.009 
27.239 
27.302  — 
27.288  ** 


316 
160 


^.202 
27.062 
26.844 
26JS90 
26.300 

25.987 
25.664 
25.338 
25.021 
24.724 

24.451 
24.212 
24.012 
23.857 
23.761 

23.699 
23.700 
23.769 
23.875 
24.049 

24.282 
24.667 
24.902 
26.280 
25.693 

26.133 
26.586 
27.041 
27.481 
27.896 

28.270 
28.589 
28.847 


uo 


313 


317 
307 
S73 


»0 

155 

106 

52 


50 
116 
174 
233 


285 
335 
378 
413 
440 


453 
455 

440 
415 
374 


319 
258 


tlon. 


SU 


-M  24 

#f 

8.94 
12.70 

lejBa 

80.33 
23.99 

87.42 
30JS6 
83.35 
85.72 
37.64 

39.08 
40.01 
40.44  — 
40.36  ^ 
89.78  " 


144 


166 


151 
191 
227 
256 
277 


387 


38.72 
37.21 
36.30 
33.03 
30.47 

27.70 
24.80 
21.87 
19.00 
16.31 

342 

13.89^ 

ll»4l58 

9.22  ^ 

8.78  — 

19 

8.97 

9.81 
11.29 
13.36 
15.96 


19.02 
22.43 
26.08 


84 
148 
207 

2no 

306 

341 
365 


24.502 
1.718 


14.47 
-1.397 


+0.03 
-0.3 


-0.06 


Mag.  5^ 


h      1 
8    4 

18.700 
13J47 
14.148 
14.881 
14.861 

14.388 
14.851 
14J60 
14.1« 
14.001 

13.883 
1S.65B 
13.485 
13.384 
13.179 


106 


m 
m 

IM 
145 
118 


13.061  ,. 
12.970^, 
12.913 
12.889  — 
12.899  " 

45 


XZ.«fT4 

13.023 
13.136 
13.280 
13.457 

13.664 
13.900 
14.166 
14.457 
14.774 

16.111 
16.466 
15.829 
16.194 
16.660 

16.890 
17.200 
17.472 


70 
113 
144 

177 
307 


366 

381 
317 
337 

855 
368 
365 
856 

840 

810 
373 


+80  58 

81.17 
81 JK-^ 
81J0  " 
81.60  • 
82.11  " 


84.79 
85.70 
86iE6 

87  JO 

87  JO 

88  J5 


11 


88  J7  — 
u 

88  J6 


45 

61 
75 


37.81 
37.20 
36.45 

35  J7 
84.58 
33.47 
32.25 
30.96 

29.58 
28.12 
26.60 
25.M 
23.47 

21.93 
20.43 
19.03 
17.78 
16.72 

16.88 
16.32 
15.04 


111 


130 


146 
153 
156 
157 
154 

150 
140 


106 
84 

56 


11.090 
1.165 


40.50 
+0.698 


+0.07 


+0.08 


h 
8 


51 


s 
8.708 
9Jdtl 
8.086 
UlS 

sjn 

SJOO 
8J7S 


3.108 
SJ77 


SJ80 
SJMB 
S.411 


8.W8,, 
8.119  ^ 
2.070  33 
2.050  — 
2.067    ^ 

37 

2.004 
8.160  " 
2.254 


2.375 
2.523 

2.700 
2.903 
3.131 
3.386 
3.662 

8.958 
4.269 
4.588 
4.909 
5.223 

5.519 
5.790 
6.028 


131 
148 

177 


336 


811 
819 
831 
814 


3n 


0.503 
1.006 


+0.06 
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t  Vnm  ICajoEis. 
Mag.  3.1 


Rtfit 


h      m 
8     53 


s 
35.169 

35.473 
35.712 
35.880 
35.973 

35.994 
35.944 
35.832 
35.668 
35.465 

35.236 

ijrxJlftrT 

34.752 
34.521 
34.313 


304 

330 

168 

03 

21 

50 
113 
164 
303 
220 

343 
343 
231 
30S 


170 
34.134  144 

33.990  103 
33.888  58 
33.830  J4 
33.816 


33.849 
33.927 
34.049 
34.215 
34.423 

34.672 
34.960 
35.283 
35.642 
36.033 

36.448 
36.884 
37.333 

37.781 
38.221 

38.639 
39.021 
39.355 


33 

78 
133 
166 
306 

340 

288 
323 
350 
301 
415 

436 
440 
448 
440 
418 

382 
334 


DecUoft- 
tkm. 


+48  21 


// 


54.22 
55.04 
56.19 
57.59 
59.19 

60.91 
62.66 
64.34 
65.90 
67.25 

68.33 
69.11 
69.56 


82 
115 
140 
160 
172 

175 
168 
156 
136 
106 

78 
45 


10 

69.66  — 
69.42   ^ 

58 


68.84 
67.96 
66.79 
65.37 
63.73 

61.91 
59.95 
57.86 
55.70 
53.50 

51.29 
49.10 
46.98 
44.95 
43.05 

41.35 
39.87 
38.68 
37.80 
37.27 

37.12 
37.35 
37.96 


88 
117 
142 
164 
182 

106 
200 

216 
220 
221 

210 
212 
203 
100 
170 

148 

110 

88 

53 

15 

23 
61 


^vCancri. 
Mag.  4.3 


h       m 
8     53 


8 

59.255 
59.478 
59.655 
59.783 
59.858 

59.881 
59.857 
59.791 
59.692 
59.566 

59.426 
59.279 
59.133 
58.996 
58.875 

58.774 
58.699 
58.649 


223 

177 

128 

75 

23 

24 

66 

00 

126 

140 

147 
146 
137 
121 
101 

75 
50 


31.958 
1.505 


66.23 
+1.125 


+0.08 


+0.05 
-hOS 


21 

58.628  — 
58.634     * 

37 


58.671 
58.737 
58.831 
58.954 
59.104 

59.282 
59.487 
59.719 
59.976 
60.256 

60.557 
60.872 
61.197 
61.525 
61.846 

62.150 
62.431 
62.676 


66 

04 
123 
150 
178 

205 
232 
257 
280 
301 

315 
325 
328 
321 
304 

281 
245 


DecUoft- 
tkm. 


+12  10 


// 


40.55 
39.34 
38.33 
37.55 
36.98 

36.64 
36.49 
36.49 
36.63 
36.88 

37.18 
37.53 
37.90 
38.28 
38.66 

39.03 
39.37 
39.68 
39.96 
40.18 

40.35 
40.44  — 
40.43     ^ 


121 

101 

78 

57 

34 

15 
0 
14 
25 
30 

35 
37 
38 
38 
37 

34 
31 
28 
22 
17 


40.30 

40.02 

39.59 
38.97 
38.16 
37.16 
35.96 

34.59 
33.08 
31.46 
29.80 
28.14 

26.54 
25.05  "* 
!  23.72  ^^ 


13 
28 
43 

62 

81 

100 

120 

137 

151 
162 
166 
166 
160 


56.993 
1.023 


46.93 
+0.216 


+0.07 


+0.01 
+0.7 


b^  CaziiLe. 
Mag.  5.1 


Right 
AaoemVm. 


h       m 
8     54 

s 
58.955  ^ 
59.203  ^^ 
59.369  ^ 
59.451  — 
59.448  * 

83 


59.365 
59.206 
58.985 
58.708 
58.391 

58.044 
57.678 
57.308 
56.942 
56.591 

56.266 
55.974 
55.722 
55.517 
55.365 

55.270 
55.238 
55.268 
55.365 
55.530 

55.761 
56.056  ^ 

3o4 


150 
221 
277 
817 
347 

366 
370 
3GG 
851 
825 

202 
252 
205 
152 
05 

32 

30 

07 

165 

231 


56.410 

56.816 
57.265 

57.747 
58.247 
58.752 
59.243 
59.710 

60.131 
60.497 
60.790 


406 
449 
482 


500 
505 
491 
467 
421 


366 
293 


Declina- 
tion. 


-58  54 


// 


25.15 
28.92 
32.80 
36.68 
40.46 

44.06 
47.39 
50.38 
52.97 
55.12 

56.80 
57.98 
58.65    ,. 

la 

58.80  — 
58.42   ^ 

87 

57.55 


377 
388 
388 
378 
360 


333 
290 
250 
215 
168 


118 
67 


56.20 
54.41 
52.24 
49.74 

47.00 
44.09 
41.11 
38.17 
35.35 


135 
179 
217 
250 
274 


291 
208 
294 
282 
258 


32.77 

30.54^ 
28.75  ^'^ 
27.49  ^^ 


26.83 

26.78 
27.39 
28.67 
30.57 
33.01 

36.97 
39.31 
42.93 


66 
5 

61 
128 
190 
244 
296 

334 
362 


56.499 
1.937 


31.66 
-1.658 


+0.03 
-0.3 


+0.7 


/c  TTrsie  Majoris. 
Mag.  3.7 


Right 
Aacension. 


h 

8 


m 
57 


61.141 
61.446 
61.689 
61.863 
61.963 

61.991 
61.949 
61.846 
61.692 
61.498 

61.277 
61.043 
60.807 
60.582 
60.378 


305 
243 
174 

100 
28 


42 

103 
154 
194 
221 


234 

236 
225 
204 
170 


60.202  j^2 
60.060,^ 
59.957  ^ 
59.897  jg 
59.881  — 

28 


59.909 
59.981 
60.097 
60.265 
60.455 

60.696 
60.974  ^'^ 


72 
116 
1.^)8 
200 
241 


61.290 
61.640 
62.021 

62.430 
62.869 
63.301 
63.745 
64.182 

64.598 
64.980 
65.315 


316 
350 
381 
409 


429 
442 
444 
437 
416 


382 
335 


Declina- 
tion. 


+47   28 


// 


56.04 
56.79 
57.86 
59.20 
60.75 

62.44 
64.16 
65.86 
67.41 
68.78 


76 
107 
134 
155 
160 

173 
170 
156 
137 
112 


69.90 

70.72   ^ 

71.22    ^^ 

71.38  — 

71.20   ^* 
50 

70.70 


69.88 
68.77 
67.42 
65.83 

64.07 
62.16 
60.12 
67.99 
55.81 

63.61 
61.42 
49.29 
47.24 
45.32 

43.57 
42.05 
40.79 
39.83 
39.23 

39.00 
39.16 
39.09 


82 
111 
135 
150 
176 

101 
304 
213 
218 
220 


210 
213 
205 
102 
175 


152 

126 

06 

60 

23 

16 
53 


67.998 
1.480 


68.31 
+1.091 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


fl  AzgOM, 

Mag.  1.8 


R%ht 
AjjownBlgUi 


0.6 
10.6 
20.6 
30.5 

9.5 

19.5 
1.4 
11-4 
21.4 
31.4 

10.3 
20.3 
30.3 
10.3 
20.2 

30.2 

9     9.2 

19.1 

29.1 

19.1 
29.0 
g.  8.0 
18.0 
28.0 

pt.  6.9 
1G.9 
26.9 

:t.  6.8 
16.8 


3V 


26.8 

5.8 

15.7 

25.7 

©c.    5.7 

15.7 
25.6 
35.6 


UD  Place 


h      m 
9     12 

8 

20.56 
20.91 
21.14 
21.26 
21.27 

21.16 
20.93 
20.62 
20.23 
19.77 

19.26 
18.71 
18.15 
17.58 
17.02 

16.49 
15.99 
15.54 
15.15 
14.84 

14.61 
14.47 
14.43 
14.48 
14.63 

14.90 
15.26 
15.72 
16.26 
16.86 

17.52 
18.21 
18.91 
19.60 
20.26 

20.85 
21.37 
21.79 


35 
as 

12 
1 

11 

28 
81 
30 
46 
51 

55 

56 
67 
56 
53 

50 
45 
30 
31 
23 

14 

4 

5 
15 
27 

36 
46 
54 

60 
66 

69 
70 
69 
66 
59 

52 
42 


tioo. 


-69  22 


/# 


22.50 
26.19 
30.07 
34.03 
37.97 

41.79 
45.39 
48.72 
51.68 
54.24 

56.34 

67.94 

59.03 

59.59 

59.60  — 
52 

59.08 


860 
888 
396 
394 
382 


360 
338 
296 
266 
210 


160 

109 

56 


58.05 
56.54 
54.58 
52.24 

49.58 
46.70 
43.66 
40.59 
37.60 

34.78 
32.25 
30.12 
28.47 
27.39 

26.94 
27.14 
28.02 
29.55 
31.69 

34.37 
37.52 
41.04 


109 
151 
106 
234 
266 


288 
304 
307 
299 
282 


233 
213 
165 
108 
45 


20 

88 

153 

214 

268 

315 
352 


17.664 
839 


30.83 


88  Cancrl. 

\iag.  6.6 


Right 


h      m 
9     14 


247 

202 

152 

99 

45 

5 

48 

87 

116 

135 

146 
147 
141 
129 
111 

89 
64 
38 


I 

23.394 
23.641 
23.843 
23.995 
24.094 

24.139 
24.134 
24.086 
23.999 
23.883 

23.748 
23.602 
23.455 
23.314 
23.185 

23.074 

22.985 

22.921 

22.883 

22.874  — 
20 

22.894 

22.941 

23.018 

23.124 

23.257 

23.421 
23.613 
23.835 
24.085 
24.360 

24.660 
24.979 
25.310 
25.648 
25.983 

26.306 
26.606 
26.875 


47 

77 

106 

133 

164 

192 
222 
250 
275 
300 

319 
331 
338 
335 
323 

300 
269 


DecUna- 
tkui. 


+18    3 


// 


19.83 
18.84 
18.12 
17.64 
17.41 

17.40 
17.59 
17.92 
18.35 
18.85 

19.38 
19.90 
20.39 
20.82 
21.19 


99 
72 
48 
23 
1 

19 
33 
43 
50 
53 

52 
49 
43 
37 
29 


21.48 
21.67 
21.79 
21.81  — 
21.74 


19 

12 

2 


21.57 
21.28 
20.88 
20.36 
19.68 

18.86 
17.89 
16.74 
15.45 
14.01 

12.46 

10.81 

9.13 

7.45 

5.85 

4.35 
3.02 
1.91 


17 

29 
40 
52 
68 
82 

97 
115 
129 
144 
155 

165 
168 
168 
160 
150 

133 
111 


f,  TanJ  I  2.8L 
D^a    J-h0.01 


28.33. 
+0.320 


I  AiKiis. 
Mag.  2.2 


Right 
AxmUwi. 


h      m 
9     14 

54.335  j^ 
54.621 
54.829  ^^ 
64.952  3J, 
64.991  — 

43 


54.948 
54.831 
54.646 
54.403 
54.114 

53.791 
53.444 
53.087 
52.729 
52.382 

52.052 
51.750 
51.483 
61.258 
51.081 

50.958 
50.893 


50.892  - 
60.956  ^ 
51.088  ^^ 

199 

51.287 


117 
185 
243 
289 
323 


347 
357 
358 
347 
330 


302 
267 
225 
177 
123 


65 
1 


51.552 
51.881 
52.265 
52.700 

63.172 
53.671 
54.181 
54.687 
66.171 

55.019 
60.015 
56.349 


265 
329 
384 
435 
472 


499 
510 
506 

4S4 
448 


396 
334 


Declhia- 
tkm. 


-68  56 


// 


28.40 
32.08 
35.93 
39.82 
43.66 

47.34 
60.79 
63.94 
60.73 
69.10 


368 
385 
389 
383 
309 


345 
315 
279 
237 
192 


«^-^2,43 

62.45  ^ 
63.37  3, 
63.76  — 
63.65   " 

62 

63.03 

111 

156 
197 
232 
262 


61.92 
00.30 

68.39 
60.07 

63.45 
50.04 
47.71 
44.77 
41.91 

39.20 
30.91 
34.90 
33.60 
32.02 

32.36 
32.72 
33.70 
36.42 
37.07 

40.44 
43.04 
47.10 


281 
293 
294 
286 
265 


235 
195 
146 

88 
27 


37 
104 
lf)0 
225 
277 


320 
352 


51.990 

1.938 


35.56 


40  Lyncis. 
Mag.  3.3 


Right 
Ascenskm. 


h 
9 


m 
16 


s 

2.790 
3.070 
3.299 
3.472 
3.584 

3.034 
3.027 
3.607 
3.403 
3.320 

3.103 
2.987 
2.807 
2.033 
2.474 

2.334 
2.221 
2.130 
2.082 
2.002 

2.070 
2.124 
2.200 
2.322 
2.472 

2.066 
2.872 
3.121 
3.401 
3.712 

4.048 
4.400 
4.779 
6.100 
6.538 

5.902 
0.241 
0.644 


280 
229 
173 
112 
50 


7 

60 

104 

137 

163 

176 
180 
174 
159 
140 

113 
85 
54 
20 

14 

48 

82 

116 

150 

1H3 

217 
249 
280 
311 
336 

358 
373 
381 
378 
364 

339 
303 


Declfaia- 
tton. 


+34   44 


// 


8 


27.04 
27.66  — 
27.82   ^ 

54 
80 
99 


113 
121 
118 
112 
101 


84 
63 
42 


28.36 

29.16 

30.15 
31.28 
32.49 
33.67 
34.79 

36.80 
36.04 
37.27 
37.09   j^ 
37.87  — 

4 

37.83 
37.54 
37.04 
30.33 
35.44 

34.37 
33.13 
31.77 
30.27 
28.05 

26.95 
25.17 
23.33 
21.46 
19.00 

17.78 
10.04 
14.46 
13.04 
11.87 

10.90 
10.38 
10.12 


29 
50 
71 
89 
107 

124 
136 
150 
162 
170 

178 
184 
187 
186 
182 

174 

159 
141 
117 

91 

58 
26 


+0.02 
+0.7 


+0.03 
1-0.3 


39.40 


*7    • 


SM 


AFPASBNT  PLACES  OEi  ST 


FDR  THE  TJFPEB  TBANSIT .  AT  WJ 


en    tdii 


Mnniioil 

iMiTniit. 


Jan.  0.6 
10.6 
20.6 
30.5 

FM>.    9.5 

19.5 
l««r.  1.5 
11.4 
21.4 
31.4 

Apr.  10.3 
20.3 
30.3 

Mfty  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July    9.1 

19.1 
29.0 
Aug.  8.0 
18.0 
28.0 

Sept.  6.9 
16.9 
26.9 

Oct.  6.9 
16.8 

26.8 

:Nov.    5.8 

15.7 

25.7 

Dec.    5.7 

15.7 
25.6 
35.6 


B%ht 


Mean  Place 
8ec^,  Tan  J 


7» 


h      m 
9     17 

s 
50.347 
51.078 
51.261 
51.382 
51.471 

51.496 
51.472 
51.405 
51.303 
51.171 

51.020 
50.857 
50.691 
50.529 
60.376 

50.239 
50.121 
50.023 
49.953 
49.911 

49.896 
49.913 
49.960 
50.042 
50.157 

50.305 
50.487 
50.705 
50.953 
51.231 

51.535 
51.858 
52.194 
52.533 
52.866 

53.183 
53.473  ^ 


•7 
108 
US 
IM 

les 

106 
102 

ua 

117 

118 
96 
70 
42 
15 

17 

47 

82 

115 

148 

182 
218 
248 
278 
304 

323 
336 
339 
333 
317 


-25  36 

I* 

42.28 


Ml 


197 


45.29 
48.30 
51.28 
53.99 

56.52 
68.80 
60.77 
62.43 
68.78 

64.70  ^ 
65J0  ^ 
65JS4  — 
65.44  1^ 
65.01 


Mag.  2.2 


RVit 


110 
«7 


53.727 


254 


64.24 
63.18 
61.86 
60.30 
58.57 

56.70 
54.76 
52.81 
50.94 
49.23 

47.72 

46.51 

45.67   ^^ 

45.26  — 

45.30     * 
53 

45.83 

46.85 

48.34 

50.27 

52.57 

55.19 
58.02 
60.99 


77 

106 
182 
156 
173 
187 

194 
195 
187 
171 
151 

121 

84 


102 
149 
188 
230 
262 

283 

297 


h      m 
9    23 

I 

.583 
32.769 


48.883 
7.109 


43.41 
-0.480 


D^a,D^a    1+0.06  -O.02 

V^.  A»^    /-as  +0.7 


83.108 
88.196 

88.240 
83.288 
88.198 
88.118 
88.006 

82.880 
S2;743 
82.603 
82.467 
32.341 

32.229 
32.135 
32.063 
32.013 
31.988 

31.988 
32.016 
32.071 
32.154 
32.267 

32.408 
32.581 
32.783 
33.014 
33.273 

33.556 
33.860 
34.176 
34.499 
34.819 

35.126 
35.413 
35.668 


Itl 
141 


46 

16 


117 


lis 

M 

72 

50 

25 

0 

28 
55 

83 

lis 

141 

178 
202 
231 
250 
283 

304 
316 
323 
320 
307 

287 
255 


-8  17 

56.82 
58.65"' 

60.87  ■" 


hxfnm 
]ii«.8.8 


64.79 

66.41 
87.79 


110 


68.75  '^ 
70JI5  * 

17 

70.72  ^ 
70.85  — 
70.77  • 
70:47  * 
70.00  ^ 


69.35 
68.55 
67.62 
66.58 
65.46 

64.31 
63.17 
62.07 
61.07 
60.23 

59.61 
59.24 


93 

104 
112 
115 

114 

110 

100 

84 

62 

37 
8 


59.16  — 
59.42   " 


60.04 

61.00 
62.32 
63.96 
65.87 
68.01 

70.28 
72.64 
74.99 


62 
96 

132 
164 
191 
214 
227 

286 
235 


30.551        • 

1.011 


53.44 
-0.14^ 


h      n 
9    26 

4.80 
4.76^ 
5.14' 
5.48  ' 
6J8 

5.65. 

5.82 

8.4f 

5J8' 
5J0O 

ua 

4J0 
8J1 
SJU 
8.16 

2.88 
2.54 
2.30 
2.11 
1.99 

1.93 
1.94 
2.03 
2.18 
2.39 

2.66 
3.00 
3.40 
3.86 
4.37 

4.93 
5.52 
6.14 
6.77 
7.39 

7.99 
8.55 
9.05 


17 


ft7 


10 
IS 

1 

9 

15 

SI 

37 

14 

40 
46 
61 
86 

SO 
62 
63 
62 
60 

56 

50 


78.U 
77.40 
78.10 
81.18 
88.40 

85.8S 


86.4D 
87.60 
88.86 


88.45 

87.81 
96.72 
95.24 
93.40 
91.23 

88.80 
86.15 
83.34 
80.43 
77.46 

74.50 
71.59 
68.79 
66.17 
63.76 


148 
IM 
217 


SBl 


207 


ail 

Sll 


177 

58.49  ^ 

57.55  ^ 

57.10  — 
8 

67.13 

67.67  ** 

68.68*^ 


0.187 


iJSam 


m 


8    27 


UJ8 

10.71 
lOJI 


2 


10.74 
10.46 
10J06 

1M8 

I*j08 
14iE6 
14i» 
ISA 

ISM 
12.62 
12.27 
IXM 
11.79 

11.68 
11.67 
11.74 
11.90 
12.15 

12.49 
12.92 
13.43 
14.01 
14.66 

15.37 
16.12 
16.90 
17.70 
18.49 

19.25 
19.96 
20.59 


15 

28 
SO 
11 

1 

7 
16 
25 
34 

43 
61 
58 

65 

71 

75 
78 
80 
79 
76 

71 


10.177 


+O.06 
-0-3 


-0.01 

•vo.o 


APPARENT  PLACES  OF  STARS,  1917 

FOR  THE  CPPER  TRANSIT  AT  WA8UINGTON. 


.150.40 

■i  51.05" 

'*  ]  52.98  " 

"|64,3l" 

"■65,58'" 
»  II 

.56.71 


:(0.-'6 

'|2».fi5  '' 

20.40   ' 


396  APPARENT  PLACES  OF  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wushington 
Mean  Tune. 


Jan.  0.6 
10.6 
20.6 
30.5 

Feb.    9.5 

19.5 
Mar.  1.5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.2 

30.2 

June    9.2 

19.2 

29.1 

July     9.1 

19.1 
29.1 
Aupr.  8.0 
IS.O 
28. 0 

Sept.  (i.9 
1(1.9 
2(1.9 

Oct.  ().9 
ir,.8 

2(1.8 

Nov.     'y.S 

io.S 


I)<Hr. 


25.7 


15.7 
25.  () 


Me-an  Placo 


oLeonis. 
Mag.  3.8 


Rifrht      '    Doelina- 
Aiti'en.slon.  j       tlon. 


I 


h 
9 


m 
36 


s 

45.437 
45.693 
45.907 
46.073 
46.190 


250 
214 

166 

117 

66 


'    +10  15 
ft 

66.53 


46.256   J. 

46.273  — 

46.246  ^ 

46.181   ^ 

46.087  ^ 
117 

45.970 

129 

135 

133 

125 

110 


45.841 
45.706 
45.573 
45.448 


65.04 

as. 79 

62.77 
62.01 

61.48 
61.20 


149 

125 

102 

76 

53 

28 


45.338 
45.244 
45.172 
45.121 
45.095 

45.093 
45.118 
45.1(i9 
45.248 
45.356 

45.491 
45.()r)/ 


94 


72 


51 

2o 

51 

79 

lOS 

ISfi 


m.-) 


4().()77  ^ 
2r>.=» 


45.852 
l().()77 
4(1.332 


27*J 


4(>.(;il 
•10.913 
47.2:i2 
47.5(11 
47.8*n 

48.212 
■18.514 
•18.788 


.•^02 


\^v^  '  - 


321 


7XV1 
274 


9 

61.11  — 
61 .19     * 

22 
32 

40 
44 

47 
47 
46 

43 
41 
35 
30 
22 

15 
W 

11 
26 
43 

W 

K4 

1(»5 

12S 

146 

1(W> 
170 
ISA 
1S7 
1^ 

174 
l.'iS 


61.41 

61.73 
62.13 
62.57 
63.04 
63.51 

63.97 
64.40 
64.81 
65.16 
65.46 

(^3.68 
65.83 
65.86 
(>5.75 
I  65.49 

65.06 
64.42 
'  63.58 
62.53 
61.25 


43.370 


/V  a,  J)a»  a    l-hO.OO 


59.79 
5S.14 

i  54.53 
i  52. (i6 

!  50.82 
I  49.08 
i  47.50 

74.25 
+0.1S1 

+0.01 
+0,G 


^Anttiie. 
Mag.  5.0 


Right 
Ascension. 


h 
9 


m 
40 


s 
31.967 
32.210 
32.418 
32.675 
32.678 

32.729 


32.730  — 

32.686  ** 

32.601   ^ 

32.486  "* 
137 


253 

208 

157 

103 

51 


32.349 

32.197 
32.038 
31 .878 


152 
159 
160 


31.723*** 

144 


31 .579 
31.451 
31  .;M2 
31.254 
;U.192 

;^1.157 


;^1.149-  - 
:M.173  ^ 
:^  1.230 


128 

109 

88 

62 

35 

s 


57 


127 


ir»3 

2J)0 
234 

2«)y 

211^ 


M  .320 

31.447 
:^1.610 
:M.810 
;V2.()-I4 
;i2.313 

;i2.6ii 

32.932 
^3.271  '"^'^^ 
:i3.617''''^ 
;^3.9(i2 

;^4.295 

;^4.(K)4''^'^'' 

W.880 

10.080 

i.v:() 

+0.05 
-0.3 


:*45 


Declina- 
tion. 


-27  23 
18.68 


303 
305 
301 
288 

267 


21.71 
24.76 
27.77 
30.65 

33.32 
35.76 
37.90 
39.74 
41.24 

42.39 
43.18 
43.63 
43.71 
43.45 

42.85 
41.94 
40.74 
39.29 
37.62 

35.80 
33.88 
31.92 
30.00 
28.20 

26.60 
25.26 
24.27 
23.()8    j^ 
23.54  — 

36 


344 
214 

184 
150 
115 

79 
45 

8 

26 
60 

91 
120 
145 
167 
182 

192 
196 
192 
ISO 
160 

134 
99 
59 


Mag.  3.1 


Rieiit 

AsccnslQD. 


Derlinft- 
tkm. 


23.90 
24.75 
2(>.()8 
27.87 
30.07 

32. (;o 


i:i3 

179 
220 

279 
21)5 


20.LM; 


h       m 
9     41 


-\-o.o 


8 

10.823 
11.101 
11.335 
11.521 
11.652 


278 
284 
180 
181 
76 

11.728  ^ 
11.751  — 
11.726  " 
11.668  ^ 
11.557  ^~ 

120 


11.431 
11.290 
11.142 
10.996 
10.866 

10.732 
10.625 
10.540 
10.481 
10.448 

10.441 
10.463 
10.513 


141 
148 
147 
139 
124 


107 
85 
59 
33 

/ 

22 

50 
81 


10.594 
10.705  "* 

141 

10.846 

173 

205 

236 

267 

296 


11.019 

11.224 
11.460 
U.727 

12.023 
12.342 
12.680 
13.031 
13.382 


319 
33S 
351 
351 
345 


13.727 
14.a54  ^^ 

2«»7 

14.351  "•' 


8.593 


-v-o.cn 


+24    8 


/# 


73.85 
73.07 
72.57 


78 
60 


18 

72.39  — 
72.48     • 

34 

72.82 
73.36 
74.07 
74.86 
76.70 

76.53 
77.31 
77.99 
78.57 
79.01 


54 

71 
79 

84 


78 
68 
58 
44 

28 


79.29  ,^ 
79.43  — 
79.42     * 


18 
33 

48 


79.24 
78.91 

78.43 
77.79 
77.01 
76.08 
74.99 


73.75 
72.37  ^^ 
70.84  ^'^ 
69.20  **^ 
67.45  *"* 

181 

65.64 
63.79  ^^"^ 

184 


61.95 
60.19 
58.55 


176 
164 
145 


57.10 

55.87  *^ 


54.92 


95 


85.02 


Mag.  3 


Right 


h 
9 


m 
44 


s 
64.06 
64.43 
64.72 
64.93 
65.03 

65.04 
64.96 
64.79 
64.56 
64.24 

63.80 
63.50 
63.09 
62.66 
62.23 

61.81 
61.41 
61.05 
60.72 
60.44 


60.22 
60.47 
60.80 
61.21 
61.69 

62.23 
62.80 
6:^40 
64.01 
64.60 

65.16 
65.66 
66.08 


•v^.^ 
-V^.^ 


61.689 


21 

10 

1 

9 
16 
24 
31 
35 

38 
41 
43 
43 

42 

40 
36 
33 
28 
22 


60.22 

64 

60.06 

16 

78 

59.98 

.< 

93 

59.98 

0 

109 

60.06 

s 

124 

In 

t 


23 


33; 

I 

41  ' 

4<i 
54 


57! 


00 
61 
59 
06 


50 
42 
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0.6 
10.6 
20.6 
30.6 

9.5 

19.5 
1.5 
11.4 
21.4 
31.4 

10.4 
20.3 
30.3 
10.3 
20.2 

30.2 

)    9.2 

19.2 

29.1 

r     9.1 

19.1 
29.1 
;.  8.0 
18.0 
28.0 

»t.  6.9 
16.9 
26.9 

;.  6.9 
16.8 


V. 


c. 


26.8 

6.8 

15.8 

25.7 

5.7 

15.7 
25.6 
35.6 


t;  UkuB  liajosis. 
Mag.  3.9 


R%lit 
Aatmkm. 


h     m 
9     45 

8 

9.550 

9.989 

10.357 

10.643 

10.839 


IM 
1Q2 


10.941 
10.952  — 
10.877   '* 
10.723  *** 
10.506  "^ 


10.238 


iPlace 


9.935 
9.613 
9.287 
8.970 

8.675 
8.411 
8.185 
8.005 
7.876 


903 
322 
826 
817 
2B5 


264 

226 

180 

129 

77 


7.799  ^ 
7.778  — 
7.814  ^ 
7.908  •* 
8.060^ 

200 

8.269 

206 
822 
876 
426 
471 

510 
640 
656 

560 
646 

519 
470 


8.535 

8.857 
9.233 
9.659 

10.130 
10.640 
11.180 
11.736 
12.296 

12.842 
13.361 
13.831 


Declina- 
tion. 


+59  25 


// 


92 
186 
173 
204 


30.01 

30.93 
32.29 
34.02 
36.06 

38.29 
40.63 
42.97 
45.19 
47.21 

48.95 
50.35 
51.33 
51.89 
52.00  — 

34 

51.66 
50.90 
49.72 
48.16 
46.27 


284 
284 
222 
202 
174 


140 
96 
56 


44.09 
41.65 
39.02 
36.24 
33.35 

30.42 
27.49 
24.61 
21.85 
19.27 

16.91 
14.86 
13.15 
11.84 
11.00 

10.65 
10.78 
11.41 


76 

118 
156 
189 
218 

244 

263 

778 


293 


293 
288 
276 
258 
236 


205 

171 

131 

84 

85 


6BeztuLttt. 
Mag.  6.0 


Right 
AMcnston. 


h     m 
9     47 


s 

5.048 
5.302 
5.516 
5.685 
5.805 


254 
214 
169 
120 
70 


5.876  ^ 
5.898  — 
6.878  * 


6.821 
5.735 

5.627 
5.504 
6.375 
5.246 
5.123 

5.012 
4.914 
4.835 
4.775 
4.737 

4.723 
4.733 
4.769 
4.832 
4.922 

5.043 
5.195 
5.377 
5.591 
6.835 

6.106 
6.402 
6.715 
7.038 
7.364 

7.682 
7.982 
8.255 


57 

86 

108 

128 
129 
129 
123 
111 

98 
79 
60 
88 
14 

10 
86 
63 
00 
121 

152 
182 
214 
244 
271 

206 
313 
323 
326 
318 

300 
273 


DecUna- 
tkm. 


-  3  51 


// 


18.04 
20.20 
22.24 
24.10 
25.73 

27.14 
28.29 
29.21 
29.87 
30.31 

30.53     ^ 

30.57  — 

30.44   " 
80 

44 

56 


216 
204 
186 
163 
141 

115 
92 
66 
44 
22 


30.14 
29.70 

29.14 
28.46 
27.69 
26.85 
25.98 

25.09 
24.22 
23.41 
22.72 
22.16 


68 

77 
84 
87 
89 

87 
81 
69 
66 
37 


21.79 

21.67  - 
21.82 
22.25 
23.01 


12 

15 
43 
76 
108 


24.09 

25.47  ^^ 
167 


27.14 
29.03 
31.11 

33.29 
35.51 
37.72 


180 
208 

218 


222 
221 


M  Leonis. 
Mag.  4.1 


Right 
Asrension. 


h     m 
9     48 


8 

4.987 
5.274 
5.517 
5.711 
6.850 


2S7 
243 
104 
130 
85 


5.935  3^ 
5.966  — 
5.947  '® 
5.883  •* 
6.785  * 

125 


5.660 
5.518 
5.368 
5.218 
6.074 


4.943 
4.831 
4.739 
4.672 
4.630 

4.616 
4.631 
4.674 
4.748 
4.852 

4.987 
5.156 
5.357  ^* 

233 


142 
150 
1.50 
144 

131 

112 
92 
67 
42 
14 

15 

43 

74 

104 

135 

160 


Doelina- 
tion. 


+26  23 


// 


42.48 
41.77 
41.37 
41.29 
41.50 

41.96 
42.64 
43.46 
44.38 
45.34 

46.28 
47.14 
47.90 
48.53 
49.00 

49.28 
49.40 
49.34 
49.09 
48.68 

48.09 
47.33 
46.41 
45.34 
44.10 

42.72 

41.20 

'39.54 


71 

40 

8 

21 

46 

6K 
82 
92 
96 
94 

86 
78 
63 
47 
28 

12 

6 
25 
41 
59 

76 

92 

107 

134 

138 

152 
166 


5.590 

5.855 


265 
295 


rt-  „..  177 
I  37.// 


35.92 


6.150        !  34.01 


6.470  ^^ 

341 


32.09 


6.811 '^   :  30.21 
7.1G5  ^*^  :  28.42 


185 
101 


192 

ISH 
17*J 


6.034 
1.966 


47.62 
+1.693 


3.136 
1.002 


13.59 


09 


+0.09 
+0.6 


J+O.OG 
1-0.3 


0.00 
+0.5 


7.522 

7.873 
8.207 
8.513 


3.')! 

3.'j1 


334 
306 


26.78  ^*"'* 
I-I4 

I  24.10  "'^ 
|23.2«   ^ 


2.755 
l.UG 


64.51 
+0.4W\ 


Groombridge  1686. 

Mag.  6.0 


Right 
A««ZMlon. 


h 
9 


m 
50 


s 

65.06 
65.77 
66.36 
66.82 
67.13 

67.27 
67.27 
67.11 
66.81 
66.40 

65.89 
65.32 
64.70 
04.06 
63.43 

62.83 
62.28 
61.79 
61.38 
61.06 

60.84 
60.72 
60.71 
60.80 
61.00 

61.31 
61.71 
62.22 
62.82 
63.52 

64.29 
(h>.12 
66.00 
66.91 
67.82 

68.71 
69.56 
70.31 


I>ccliiia- 
tion. 


+73   16 


ff 


71 
59 
46 
31 
14 

0 
16 
30 
41 
51 

57 
02 
64 
63 
00 

55 
49 
41 
32 
22 

12 
1 

9 
20 
31 

40 
51 
(K) 
70 
1 1 

SJ 

■SS 
01 
91 
S9 

So 


75 


70.64 
72.05 
73.93 
76.20 
78.77 

81.52 
84.33 
87.09 


141 
188 
227 
257 
275 


281 

276 


89.67  ** 


91.98 


231 
195 


93.93 

150 

9o-43  ,^ 

102 

96.45 

96.96  — 

96.92     * 
57 

96.35 

95.28  ^^ 

93.74  ^^ 

108 


234 
269 


91.76 
89.42 

86.73 

83.77^ 
315 


80.62 
77.33 
73.95 

70.57 
67.24 
64.03 
61.01 
58.24 


329 
338 
338 


333 

321 

302 

277 

244 

55.80 
-.,  ...  205 

I  51.02^^^ 
i,'>0.44   ** 

i  ^ 

I  50.44 

55 

110 


I 


!  50.99 
152.09 


50.596 


89.75 


+0.07 
-0.3 


+0.0i 
+0.5 
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WMshinston 
Mi'an  Time. 


Jan.  0.6 
10.6 
20.6 
30.6 

Feb.    9.5 

i<).r) 

Mar.  1 .5 
11.4 
21.4 
31.4 

Apr.  10.4 
20.3 
30.3 

May  10.3 
20.3 

30.2 

Juno    9.2 

1!).2 

29.1 

July     9.1 

19. L 
29.1 
Aujr.  8.0 
18.0 
28.0 

Se]>t.  7.0 
1<;.9 
2<;.9 

0<t.  (1.9 
1G.8 

2(1.8 

Nov.    5.8 

15.8 

25.7 

Dec.     5.7 

15.7 
25.7 
35.() 


19  Leonis  Minorls. 
Mag.  5.2 


Riffht 
Ascension. 


h 
9 


m 
52 


Declina- 
tion. 


I    +41  26 


s 
38.951 
39.284 
39.567 
39.794 
39.958 


I 


333 
2^3 

227 

164 

97 


50.28 


1 


50.27  — 

50.67 

51.44 


^  Axcns. 
Mag.  3.7 


Right 
Ascension. 


50.67    ^ 


<4 


62.54 


I 


110 
133 


40.055   35  I  53.87 
40.090  — 


39.986 
39.864 


40.0<»5   ^ 
79 

122 

156 

39.708        I 

39.529  ^^  i 

39.338  ^^^  I 

39.145  ***  I 

38.957  *****  1 
i7r>  I 

38.782    ^^1 

38.630  ^15;  1 

38.503  '■'" 

38.403  '''' 

38.336 


^ 


34 


38.302 


1 


55.38 
56.99 
58.62 
60.18 

61.61 
62.83 
6:^82 
6-t.52 
64.93 

65.03 
64.80 

(rl.29 

63.47 
62.39 

6 1 .08 


151 
161 
163 
156 
143 


38.301  -      59.51 


122 
99 
70 
41 
10 

23 

los 
131 

157 


•J-  I 


38.338 


37 


38.412        i 
38.523  ^*^ 

14.S 

38.671 
38.858  ^'^' 


2'J() 
2fk) 


39.084 

39.319 

39.650  ^'^ 
335 

39.985 

40.351  ^^"'^^ 

40.742  ^ 

41.147'*^'^ 

41.5;^/ 

4lM 


►  -  p...  17.) 
Di  .lb 

55.85  *"' 
5H.77  ^ 

21S 


51.59 

49.32 

46.99 

44.6o 

231 


227 


233 


41.901 


42.346 
42.701 

36.398 
1.334 


„  3So 


355 


42.34 

40.11 
38.01 
36.10 
34.44 
33.0(> 

32.04 
31.41 
31.18 


22:? 

210 

lyi 

102 

03 
23 


65.64 
+0.883 


+0.05 
-fO.5 


h 
9 


m 
53 


s 

58.764 
59.093 
59.357 
59.551 


829 
264 
194 


59.672  "* 

46 

59.718 
59.697 
59.611 
59.467 
59.278 

59.052 
58.796  ^ 


21 

86 

144 

189 
226 


58.522 
58.240 
57.957 

57.681 
57.420 
57.180 
56.969 
56.7J»0 


274 
282 
283 
276 


261 
240 
211 
17iJ 
13S 


56.(^52    ^ 

56.559    ,. 

4o 

56.514  — 

56.524    ^l 

56.591    ^' 
126 


56.717 
56.906 
57.154 
57.460 
57.819 

58.222 
58.661 
59.123 
59.596 
60.0(53 

60.510 
60.921 
61 .284 


189 

24S 

300 
3iVJ 
403 


430 
402 
473 
467 
447 


411 
363 


Declina- 
tion. 


-54  10 


// 


845 


13.67 
17.12 
20.78^ 


377 

378 
369 


24.55 
28.33 

32.02 
35.53 
38.80 
41.76** 


x"  Leonis. 
Mag.  4.9 


351 
327 


44.36 


aeo 

220 


46.56  j.^ 
48.30  ^„ 
49.67  ^ 
50.36  '^ 
50.66  — 

21 

50.45 


68 
115 
15rt 
197 
226 


255 
269 
27S 


49.77 

48.62 
47.06 
45.09 

42.83 
40.28 
37.59 
34.81 
32.05  ^® 

203 

29.42 
27.01 
24.93 

22.14 

21.56 
21. (JO 
22.26 
23.56 
25.45 


241 
208 
164 
115 
5}< 


6() 
130 
ISO 
243 


27.88 
30.77  ^ 
34.02  ^^ 


Right 
Afloenskm. 


h      m 
9  55 


8 

51.682 
51.951 
52.180 
52.363 
52.498 


289 
229 
183 
135 
82 


62.680  3g 
62.618  — 
62.609    * 


56.760 
1.708 


62.562 
52.483 

52.380 
52.261 
52.136 
52.007 
51.885 

61.773 
51.675 
51.594 
51.533 
51.493 

51.476 
61.483 
51.517 
51.576 
51.663 

51.779 
51.925 
52.102 
52.312 
52.551 

52.821 
53.115 
53,429 
5,3.756 
54.087 

54.414 
54.724 
55.010 


47 

79 

103 

119 
126 
128 
122 
112 

98 

81 
61 
40 
17 


34 
59 

87 
116 

146 
177 
210 
239 
270 

294 
314 
327 
331 
327 

310 
286 


Derllna- 
tkm. 


+  8  26 


ff 


26.76 
25.12 
23.70 
22.63 
21.61 

20.96 
20.63 
20.34 
20.34 
20.49 

20.78 
21.16 
21.69 
22.07 
22.67 

23.07 
23.56 
24.03 
24.46 
24.84 

25.15 
25.37 
25.48 
25.46 
25.27 

24.91 
24.35 
23.55 
22.53 
21.29 

19.83 
18.17  '** 


163 
143 
117 


65 

43 

19 

0 

15 

29 

37 
44 
48 

50 
50 

49 
47 
43 
.^H 
31 

22 

11 

2 
19 
36 

56 

80 

102 

124 

146 


RiSlkt 


16.37 
14.46 
12.50 

10.55 
8.69 
6.95 


180 
191 
196 
195 


186 
174 


h     m 
10    2 

s 
50.516 
50.799 
51.042 
51.239 
51.386 


197 
147 


118 


105 


+0.04 
-0.3 


34.70 


61.482 
51Ji26  — 
51.524    * 
51.481  ^ 
51.404  " 

104 

51.300 
51,179  "* 
51.049 
50.916 
50.788 

50.670 
50.665 
50.476  * 

67 
47 
22 

2 
28 
54 

84 
114 

144 

177 
206 
241 
273 

299 
330 
335 
341 
338 

325 
299 


50.409 
50.362 

50.340 
50.342 
50.370 
50.424 
50.508 

50.622 
50.766 
50.943 
51.151 
51.392 

51.665 
51.964 
52.284 
52.619 
52.960 

53.298 
53.623 
53.922 


48.496 
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(ReguluM.) 
Afag.  1.3 


Right 


h     m 
10     3 


0.6 
10.6 
20.6 
30.6 

9.5 

19.5 
1.5 
11.5 
21.4 
31.4 

.  10.4 
20.3 
30.3 

r  10.3 
20.3 

30.2 

m    9.2 

19.2 

29.2 

y   ».i 

19.1 
29.1 
«.  8.0 
18.0 
28.0 

pt.  7.0 
16.9 
26.9 

St.  6.9 
16.9 

26.8 

av.    5.8 

15.8 

25.7 

5.7 

15.7 
25.7 
35.6 


59.183 
59.461 
59.699 
59.892 
60.037 

60.130 
60.174 
60.174 
60.133 
60.058 

59.959 
59.842 
59.717 
59.589 
59.464 

59.350 
59.247 
59.161 
59.095 
59.049 

59.026 
59.026 
59.052 
59.103 
59.184 

59.294 
59.433 
59.605 
59.810 
60.045 

60.312 
60.605 
60.920 
61.249 
61.584 

61.916 
62.234 
62.527 


m  Place 


378 
S8 
id3 

145 
83 

44 

0 
41 
75 
W 

117 
125 
128 
125 
114 

108 
86 
66 

46 
23 

0 

26 

51 

81 

110 

139 
172 
205 
235 
267 

293 
315 
829 
335 
332 

318 
293 


Decllna- 
tion. 


+12  21 


// 


74.71 
73.23 
72.00 
71.03 
70.34 


148 

123 

97 

69 

43 


69.91    jg 

69.73  — 
69.77     * 


69.99 
70.35 

70.80 
71.32 
71.87 
72.43 
72.96 

73.46 
73.90 
74.28 
74.59 
74.81 

74.93  J 

74.94  — 

74.83   " 

74.56  " 

74.13  ^ 
60 

73.53 


22 
86 
45 

62 
55 

66 
53 

50 

44 

38 
31 
22 
12 


72.72 

71.72 
70.50 
69.08 

67.47 
65.72  "^ 


81 
100 
122 
142 
161 


63.85 
61.91 
59.97 

58.08 
56.31 
54.72 


187 
194 
194 

180 


177 
150 


83.99 


A  HydxK. 

Mag.  3.8 


Right 
Ascension. 


h      m 
10     6 


s 
34.292 
34.559 
34.788 
34.973 
35.109 

35.196 
35.235 
35.232 
35.189 
35.115 

35.017 
34.901 
34.777 
34.649 
34.523 

34.406 
34.298 
34.205 
34.130 
34.073 

34.037 
34.026 
34.039 
34.079 
34.148 

34.248 
34.381 
34.547 
34.748 
34.980 

35.245 
35.536 
35.849 
36.175 
36.506 

36.832 
37.143 
37.429 


287 
220 
185 
136 

87 

39 

3 
43 
74 
98 

116 
124 
128 
126 
117 

108 
03 
75 
67 
36 

11 

13 

40 

60 

100 

133 
166 
201 
232 
265 

291 
313 
326 
331 
326 

311 
286 


Declina- 
tion. 


-11  56 


// 


38.47 
40.96 
43.39 


249 
243 


45.70  ^' 


47.82 

49.73 
51.39 
52.80 
53.93 
54.81 


212 
101 

106 

141 

113 

88 

61 


55.42  3, 
55.79  j2 
55.91  — 
55.81    '« 


55.49 

54.98 
54.28 
53.43 
52.44 
51.34 

60.17 
48.97 
47.80 
46.69 
45.70 

44.90 
44.32   ^ 

2S 

44.04  -- 
44.07     ^ 

44.47   ^ 

78 


32 
51 

70 

85 

99 

110 

117 

120 

117 

111 

99 

80 

5S 


45.25 
46.39 
47.89 


114 
150 


49.71  "^ 

209 
229 


51.80 

54.09 
56.51 
58.99 


242 
248 


32.504 
1.022 


+0.01 
+0.6 


35.89 
-0.212 


-0.01 
+0.5 


g  Velomm. 
Mag.  4. 1 


RiKht  Do(lin:i- 

Aft-ctision.  '       tion. 


h 
10 


ni 
11 


-41  42 


8  ;     " 

16.fiC4     _  '  32.10 
16.971  ^^  i  35.32 
17.228  ^"*"  i 
17.429^^142.10 
17.571  ^*^  I  45.59 

84 


322 


38.70  ^^"^ 
346 


17.655 
17.681 
17.654 
17.580 
17.4G6 

17.322 
17.153 
16.969 


2(> 

27 

74 

114 

144 

169 
1K4 


343 
3;{3 


48.92 
52.06  ^^^ 

54.97  ^^ 

5.,  _„  2ri0 
/  .0/ 

22K 


59.85 


190 


16.776  *^ 

194 
190 


16.582 

16.392 
16.211 
16.045 
15.897 
15.774 


^^-^50 

«3-25  ,09 
64.34   ^ 

65.00   23 

65.23  — 
20 


181 
166 
148 
123 
07 


15.677 
^5«13    30 

15.583  — 
15.592  ® 
15.643  ^^ 

96 

15.739 


65.03 
64.42 
63.40 
62.02 
60.31 

58.33 
56.13 
53.79  ^ 


61 
102 

138 
171 
198 


220 


51.40 

49.03 


15.881 


142 


10.071  ^"" 

237 
280 
321 


16.308 

16.588 

16.909 
17.204 
17.644 
18.038 
18.435 

18.822 
19.186 
19.517 


355 
380 
394 
397 
387 


364 
331 


239 
237 
225 

46.78 
44.76  ^ 


172 
133 


43.04 
41.71 
40.85   ^ 

35 


40.50 
40.71 
41.50 

42.84 
44.71 

47.06 
49.81 
52.88 


21 

79 

134 

187 

235 


275 
307 


14.886 

1.340 


37.28 


32  TTrsae  Majorls. 
Mag*  5.7 


UiKht 
Ast'oa'iion. 


h 
10 


m 
12 


s 

5.19 
5.75 
0.23 
0.6J 
6.90 

7.06 
7.12 
7.08 
0.94 
0.71 

6.41 
6.04 
5.05 
5.24 
4.83 

4.43 
4.06 
3.72 
3.44 
3.22 

3.04 
2.93 
2.89 
2.92 
3.04 

3.21 
3.46 
3.78 
4.17 
4.63 

5.14 
5.72 
6.34 
6.99 
7.65 

8.30 
8.93 
9.52 


56 
48 
38 
20 

16  > 

I 

6 

4 
14 
23 
30 

37 
39 
41 
41 
40 


Declina- 
tion. 


+05  30 
// 

62.09 

0.i..)l 

i:{» 


04 .90 

ls2 

00.78 

2  is 


24{ 


08.96 

71.39 
73.99  ^'^ 


2>>2 
2.>3 


37 
34 
28 
22 
18 

U 

4 

3 

12 
17 

25 
32 
39 
46 


51 


58 
62 
65 
66 
05 

63 
59 


70.01 
79.14 
81.50^*^ 

207 

83.57  J.2 
8,5.29  ;^ 
80.59  ^ 

3i'» 
13 


87.43 
87.79 

87.00 
87.03 
85.94 
84.42 
82.50 

80.22 
77.03 
74.81 


63 
109 
152 
192 
22H 

259 
282 


/  i./o 


I 


08.02 

65.38 
02.12 
5S.90 
55.81 
52.88 

50.20 
47.82 
45.83 
44.29 
43.23 

42.70 
42.73 
43.30 


316 
324 


326 
322 
309 
293 
2G8 


238 
199 
154 
1U6 
53 


3 

57 


+0.05 
-0.4 


+0.5 


\A^ 


E2.A^ 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tun«. 


Jan. 


Feb. 


0.7 
10.6 
20.6 
30.6 

9.6 


19.5 
Mar.  1.5 
11.5 
21.4 
31.4 

Apr.  10.4 
20.4 
30.3 

May  10.3 
20.3 

30.3 

June    9.2 

19.2 

29.2 

July     9.1 

19.1 
29.1 
Aug.  8.1 
18.0 
28.0 

Sept.  7.0 
17.0 
20.9 

Oct.  6.9 
16.9 


Nov 


Dec 


20.8 

o.S 

15.8 

25.8 

5.7 

15.7 
25.7 
35.7 


86  TJnm  MajorlB. 
Mag.  4.8 


Right 
Afli'onsion. 


h 
10 


m 
25 


8 

22.448 
22.900 
23.295 
23.621 
23.871 

24.038 
24.120 
24.120 
24.045 
23.904 

23.709 
23.472 
23.206 
22.925 
22.641 

22.364 
22.105 
21.869 
21.606 


452 
395 
326 
250 
167 


82 
0 

76 
141 
105 

237 
2G6 
281 
-284 
277 

259 

23G 
203 
106 


21.500 

125 

21.375 
21.294 
21.200- 
2]  .276 
21.343 


81 
34 

16 

67 

120 


21.403 
21.037  ^"■* 

229 


21.800 
22.151 

22.488 

22.870 
23.310 
23.782 
24.284 
24.801 

25.319 
25.823 
20.298 


2JSo 
337 


434 
472 
502 
517 
518 


504 
475 


Declina- 
tion. 


+56  23 

// 

63.78 


38 

87 

133 

172 

203 


64.16 

65.03 
66.36 
68.08 

70.11 
72.34 
74.67 
77.00 
79.23 

81.26 
83.01 
84.44 
85.47 
86.08 

86.26 
86.00 
85.30 
84.20 
82.72  ^**^ 

1S3 

80.89 
78.74  ^^^ 


223 
233 
233 
223 
203 


175 

143 

103 

Gl 

18 


26 

70 
110 


76.33 
73.09 
70.88 

07.93 
01.90 
01 .80 
58.85 
55.94 

53.19 
50.08 
48.40 
40.59 
45.10 


241 
264 
281 
295 


9  H.  Drtoonis. 

Mag.  5.0 


303 
304 
301 
291 
275 


251 
222 
187 
143 
96 


44.20    ,. 
4j 

43.75  — 
43.82     " 


Mean  Place     19.572         83.75 
Sec  a.  Tan  5 1    1.807        +1.505 


c  a,  Tan  5 1    1.807        + 

a,  Du,  a    j-hOm  +1 

^  D^  3    1-0 A  +( 


+0.09 
+0.4 


Right 
Aseemiion. 


h 
10 


m 
28 


s 
10.19 
11.11 
11.90 
12.56 
13.04 


92 

79 
65 
49 
31 


13.35  j^ 
13.46  — 
13.40     ® 


13.15 
12.76 

12.24 
11.61 
10.89 
10.14 
9.37 

8.60 
7.86 
7.17 
0.50 
6.04 

5.02 
5.31 
5.11 
5.04 -- 
5.10     *^ 

20 


25 
39 
52 

63 
72 
75 
77 

I    « 

74 
69 
61 
52 
42 

31 
20 


31 


5.30 
5.01 
0.05   ^^ 

Oi 

69 
80 

S'.) 

97 

102 

la'i 

ltH> 

103 
97 


0.02 

7.31 

8.11 

9.00 

9.97 

10.99 

12.04 

13.10 
14.13 
15.10 

4.749 
4.173 


Declina- 
tion. 


+76     7 


// 


65.99 
67.07 
68.68 
70.77 
73.23 

75.98 

78.88 
81.81 
84.64 
87.26 

89.59 
91.51 
92.97 
93.91 
94.32  — 

13 
94.19 


108 
161 
209 
246 
275 

290 
293 
283 
262 
233 


192 

146 

94 


93.51 
92.31 
90.02 
88.49 


68 
120 
169 
213 
252 


85.97 
83.11  '^ 
79.97  ^^* 
70.03  *^^ 
73.13  ^ 

357 


09.50 
05.98 
02.48 
59.11 
55.94 


3r>s 

350 
337 
317 
2y« 


p  LeonU. 
Mag.  3.8 


Right 

AjOwTHIIOn. 


53.00 
50.55  ^'*^ 
48.40 
40.87  ^^'-^ 


2oy 


45.82 

45.37 
45.50 
-10.24 


la-) 

-15 

13 
74 


88.04 


h 
10 


m 
28 


8 

28.369 
28.659 
28.914 
29.128 
29.295 


290 
255 
214 
167 
118 


29.413   ^ 

70 

29.483 
29.506  — 
29.489   " 

51 
79 


29.438 

29.359 
29.260 
29.148 
29.029 
28.912 

28.798 
28.693 
28.600 
28.524 
28.464 

28.423 
28.404 
28.407 
28.4:i5 
28.489 

28.574 
28.689 
28.837 
29.018 

29.484 
29.702 
30.007 
30.389 
30.722 

31.056 
31.381 


90 
112 
119 
117 
114 

105 
93 
76 
60 
41 

10 

3 

28 
54 
85 

115 
148 
181 
217 
249 

278 
305 
322 
333 
334 

325 


31.685^^ 


-0.10 
-0.4 


+0.*i5 
+0.4 


20.559 
1  \.0\^ 


Decliuh- 
tion. 


Mag 


+  9  43 


// 


53.58 
51.91 
50.46 
49.27 
48.35 


167 

145 

119 

02 

63 


47.72  3^ 
47.36  ,, 
47.23  — 
47.31     * 


47.57 

47.95 
48.43 
48.97 
49.54 
50.12 

50.68 
51.20 
51.68 
52.10 
52.45 

52.68 
52.82 
52.84 
52.71 
52.41 

51.93 
51.23 
50.33 
49.19 
47.85 

46.28 
44.53 
42.63 
40.63 
38.59 

36.57 
34.63 
32.85 


26 
38 

48 
54 
57 
58 
56 

52 

48 
42 
35 
23 

14 
2 

13 
30 

48 

70 

90 

114 

134 

157 

175 
190 
200 
204 
202 

194 
178 


Rtfit 

KSOBOSttti. 


62.93 
^0.17 1 


h 
10 


m 
37 


255 
2U 
168 
12a 


72 


s 
12.528 
12.817 
13.072 
13.287 
13.456 

13.578 
13.653 
13.684  — 
13.674  " 

43 
7(1 

90 
104 
111 
113 
110 

IM 
94 
81 
63 

49 

29 

S 

17 
42 
73 

104 


13.632 

13.562 
13.472 
13.368 
13.257 
13.144 

13.034 
12.930 
12.836 
12.755 
12.690 

12.641 
12.612 
12.604 
12.021 
12.663 

12.736 
12.840 
12.976  ^^ 


172 
20S 
240 


13.148 

13.356 

13.596 
13.868 
14.167  ^ 


272 


14.484 
14.813 

15.144 
15.466 
15.708 


317 
329 
331 


322 
302 


10.837 

1.000 
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41  Leonis  Xinorls. 
3i£ag.  5.0 


Bttcht 


Declina- 
tion. 


h      m 
10     38 


.7 
.6 
.6 
.6 
.6 

.5 
.5 
.5 
.4 
.4 

).4 
>.4 
>.3 
D.3 
0.3 

0.3 
9.2 
.9.2 
19.2 
9.1 

L9.1 
29.1 
8.1 
18.0 
28.0 

7.0 
17.0 
26.9 

6.9 
16.9 

26.8 

5.8 

15.8 

25.8 

5.7 

16.7 
25.7 
36.7 


8 

56.266 
56.580 
56.861 
57.097 
57.286 


314 
281 
230 
180 
136 


57.422  ^ 

57.506  33 

57.541  — 

57.530  " 

57.482  ^ 
82 

57.400 
57.295 
57.173 
57.043 
56.911 

56.782 
56.661 
56.553 
56.460 
56.385 

56.330 
56.298 


105 
122 
130 
132 
129 

121 

108 

93 

75 

55 

32 


+23  36 


// 


114 
81 
47 


*lace 


56.28J  — 

56.306  " 

56.352  ^ 
77 

56.429 

110 

143 

56.863  ^*^ ,  66.81 
57.081  ^^*  ;  64.82 


56.539 
56.682 


70.26 

69.12 

68.31 

67.84   ^^ 

67.73  — 
20 

67.93 

68.41 

69.12 

69.99 

70.98 

72.02 
73.06 
74.03 
74.91 
75.66 

76.26 
76.68 
76.91 
76.96  — 
76.81   " 

34 
76.47 
75.94 
75.20 
74.28 
73.15 

71.83 
70.33 
68.65 


48 
71 
87 
99 
104 

104 
97 
88 
75 
60 

42 
23 


6^  Argni. 
Mag.  3.0 


Right 
Aacenslon. 


253 


57.334 
57.619 
57.934 
58.270 
58.622 

58.976 
59.321 
59.650 


285 

315 
336 
352 
353 

346 
329 


62.73 
60.58 
58.42 
56.30 
54.28 

52.44 
50.84 
49.51 


53 

74 

92 

113 

132 

150 
168 
184 
199 
209 

215 
216 
212 
202 
184 


100 
133 


h 
10 


m 
39 


t 


54.375 
J.091 


83.92 
'hO.437 


5 

61.36 
61.85 
62.26 
62.59 
62.83 

62.98 
63.04 
63.02 
62.91 
62.74 

62.51 
62.23 
61.91 
61.56 
61.18 

60.80 
60.42 
60.05 
59.70 
59.38 

59.10 
58.87 
58.69 
58.58 
58.56 

58.61 
58.75 
58.97 
59.28 
59.67 

60.13 
60.66 
61.23 
61.84 
62.45 

63.04 
63.61 
64.13 


49 
41 
33 
24 
15 

6 

2 
11 
17 
23 

28 
32 
35 
38 
38 

38 
37 
35 
32 

28 

23 

18 

11 

2 

5 

14 
22 
31 
39 
46 

53 
57 
61 
61 
59 

57 
52 


Decllna- 
lion. 


-63  57 


// 


25.64 
28.74 
32.18 
35.86 
39.69 

43.56 
47.40 
51.10 
54.58 
57.79 

60.66 
63.13 
65.16 
66.73 
67.79 


310 
344 
368 
383 
387 


384 
370 
348 
321 
287 


247 
203 
157 
106 
55 


68.34 

68.37  — 

67.87  ^ 

66.88  ^ 
65.43  ^^ 

188 


63.55 
61.30 
68.74 
55.98 
53.10 

50.21 
47.42 
44.84 
42.59 
40.76 


225 
256 
276 

288 
289 


279 
258 
225 
183 
134 


39.42  .. 
^  '6 

38.66  j^ 
38.52  — 
39.04  *^ 
40.19  ^^^ 

176 

41.95 
44.28  ^ 
47.09  ^^ 


42  Leonig  Mlnoxii. 
Mag.  5.4 


Right 
Ascension. 


h      m 
10    41 

8 

17.195 


Declina- 
tion. 


+31     6 


17.529 
17.825 
18.077 
18.278 


334 
296 
252 
201 
146 


89 


18.424 

18.513  3, 
18.549  — 
18.537  " 


,a    I+O.Q7 
d    1-0.4 


+0.3 


59.488       36.70 
2.278      -2,047 


-0.13 
+0.3 


18.482 

18.393 
18.277 
18.143 
17.999 
17.851 

17.707 
17.571 
17.448 
17.341 
17.253 

17.188 
17.146 
17.131 
17.143 
17.187 

17.262 
17.374 
17.523 
17.709 
17.934 


55 

89 

116 
134 
144 
148 
144 

136 

123 

107 

88 

65 

42 
15 

12 
44 

75 

112 
149 
186 
225 
264 


// 


55.59 
54.74 
54.28 


85 

46 
6 


54.22  — 
54.53  ^* 

64 

55.17 
56.09 
57.24 
58.52 
59.87 

61.23 
62.52 
63.69 
64.69 
65.51 

66.10 
66.44 


92 
115 
128 
135 
136 

129 

117 

100 

82 

59 

34 


10 
66.54  — 

66.37    ^^ 


299 
328 


18.198 

18.497 

18.825 

19.178^ 

19.546  ^ 
372 


19.918 
20.284 
20.630 


65.96 

65.29 
64.39 
63.26 
61.92 
60.36 

58.62 
56.70  ^^ 

208 


41 
67 

90 
113 
134 
156 
174 


366 
346 


5-1.62 

52.43 
50.14 

47.80 
45.46 
43.18 
41.03 
39.05 

37.33 
35.91 
:J4.85 


219 
229 
234 


234 
228 
215 
198 
172 


142 

106 


15.213 
1.168 


71.33 
+0.604 


1/ Axgus. 
Var.  1.6-6,0 


Right 
Ascension. 


h 
10 


m 
41 


8 

52.004 
52.439 
52.811 
53.113 
53.336 


435 
372 
302 
223 
144 


53.480    ^ 

53.548  — 
53.541  J 
53.467  '* 
53.331  ^^ 

187 

53.144 

230 
263 

288 
305 
312 


52.914 

52.651 
52.363 
52.058 

51.746 
51.435 
51.134 
50.849 
50.589 


311 
301 
285 
260 
226 


50.363 

50.178 

50.041 

49.961   jg 

49.943  — 
51 


185 

137 

80 


49.994 
50.117 
50.314 
50.587 
50.928 

51.334 
51.794 
52.296 


123 
197 
273 
341 
406 


460 
502 


52.825  ^^ 

539 
532 


53.364 

53.896 
54.403 
54.869 


507 
466 


Declina- 
tion. 


-59   14 


// 


43.28 
46.38 
49.82 
53.46 
57.23 


310 

344 
364 
377 
379 


61.02 

64.76^^* 

68.34^ 

71.71^^ 

74.79  ^ 
274 


77.53 
79.89 
81.81 
83.25 
84.22 

84.67 
84.63 
84.10 
83.09 
81.62 

79.75 
77.53 
75.03 
72.34 
69.55 

66.76 
64.08 
61.62 
59.49 
57.77 

56.55 
55.91 


55.89  — 

56.49   ^ 

57.72  ^^ 
183 


236 

192 

144 

97 

45 

.  4 
53 
101 
147 
187 

222 
250 
269 
279 
279 

268 
246 
213 
172 
122 

64 


238 


59.55 
61.93 
64.76^ 


^.VA 


+0.07 
-0.4 


+0.04 
+0.^ 


^*I.^ 
-\.^\ 
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4A  Iieonis  Mlnoxii. 
Mag.  3.9 


Risfat 
AscensiDn. 


h     m 
10     48 


.  0.7 
10.6 
20.6 
30.6 

r.     0.6 

19.5 
r.  1.5 
11.5 
21.5 
31.4 

r.  10.4 
20.4 
30.3 

9  10.3 
20.3 

30.3 

na    9.2 

19.2 

29.2 

ily     9.2 

19.1 
29.1 
iig.  8.1 
18.0 
28.0 

ttpt.  7.0 
17.0 
26.9 

k-i.  6.9 
16.9 

26.9 

Yov.    5.8 

15.8 

25.8 

Oec.    5.7 

15.7 
25.7 
35.7 


s 

42.459 
42.807 
43.118 
43.384 
43.598 


348 
311 
26d 
211 
159 


43.757  jj,j 
43.858 
43.902  — 
43.896    ^ 


60 
89 

117 
138 
151 
156 
154 

147 
135 

lis 

101 
77 

53 


43.846 

43.757 
43.640 
43.502 
43.351 
43.195 

43.041 
42.894 
42.759 
42.641 
42.540 

42.463 
42.410  ^ 
42.384  — 
42.386  ^ 
42.421  ^ 

68 


42.489 
42.594 
42.737 
42.920 
43.145 

43.409 
43.710 
44.043 
44.404 
44.780 

45.163 
45.541 
45.903 


Ban  Place 


105 
143 
183 
225 
264 

301 

361 
376 
383 

378 
362 


DecliDBr 
tkm. 


+34  39 

28.78 

28.02    '^ 

27.67  — 

27.75     ® 

28.21   *® 
81 


29.02 
30.13 
31.45 
32.92 
34.46 


111 
132 
147 
154 
152 


35.98 
37.42 
38.73 
39.83 
40.71 


144 

131 

110 

88 

62 

41.33 
41.67 
41.73  — 
41.49 
40.98 


34 
6 

21 
51 
79 


40.19 

39.14 
37.84 
36.30 
34.55 

32.60 
30.47 
28.19 
25.81 
23.36 

20.87 
18.40 
16.02 
13.80 
11.80 

10.08 
8.G9 
7.(59 


105 
130 
154 
175 
195 


213 
228 
238 
215 
249 


247 
238 
222 
200 
172 


139 
100 


64  Leonii. 
Mag.  4.5 


Ascexision. 


'    Docliua- 
tion. 


h 
JO 


m 
51 


s 

9.150 

,...  325 


9.475 

9.766 

10.016 

10.218 

10.368 
10.466 
10.514 


10.516  — 
10.476  *° 

73 


291 
230 
202 
150 

98 

4S 


10.403 
10.306 
10.188 
10.060 
9.929 

9.798 
9.673  *^* 
9.559 
9.457 
9.372 


97 
118 
128 
131 
131 


114 

102 

85 

65 


9.307    ^^ 

9.262  ; 
9.241  — 
9.245     * 


40.473 
1.21$ 


45.71 
-hO.691 


9.278 

9.342 
9.438 
9.570  "^ 

170 


33 
64 

90 


207 
245 


9.740 
9.947 

10.192 

10.471  ^^ 
311 


10.782 
11.117 
11.469 


335 
352 
357 


+25  10 


// 


115 
80 
44 


79.35 
78.20 
77.40 
76.96 
76.89  — 

27 
77.16 
77.71 
78.52 
79.49 
80.59 

81.74 
82.88 
83.97 
84.95 
85.78 


55 

81 

97 

110 

115 

114 

109 

98 

83 

G6 


86.44 
86.92 
87.18 
87.24  - 
87.09 


48 

26 

6 

l.'i 
38 


86.71 

86.13 
85.32 
84.32 
83.10 

81.68 
80.07  ^^^ 


58 

81 

100 

122 

142 


78.28 
76.:i3 
74.23 


179 
105 
210 
219 


65.33 
63.26 


11.826 
12.178  '*''" 
12.514  ^^ 


7.318 
1,105 


1+0.07 
1-0.4 


+0.04 
+0.3 


i   i.m 

1+0.07 
1-0.4 


72.04 

69.79  '^^ 
P-  -.,  226 

220 

207 

190 

61.36 
59.72  ^'^ 
58.37  ^^^ 

93.92 
+0.470 


2  Antliae. 
Mag.  4.7 


I  Groombrldse  1706. 
Mag.  6.3 


Klght 
Ascension. 


h      ra 
10     h2 

s 
52.647 

52.981  ^^ 
53.274  ^'*'^ 
53.520  ^* 
53.716  **^ 

141 

53.857  ^^ 
53.945  3, 

53.982  -■ 
53.973  / 
53.923   ^ 

84 

53.839 
53.730  ^^ 
53.599  ^^^ 
53.453  ^^^ 
53.298  ^'*'* 

l'>8 


tioa. 


-36  41 
// 

24.65 

27.56  ^'^ 

30.67'^^* 

I  33.86^*" 

37.06^^* 
312 

40.18 

43.16'^'^ 

45 .9o 

48.48  ^"^ 

50.72  "^ 

194 


53.140 
52.983 
52.8:53 
52.692 


157 


150     -, 


52.66 
51.24 
55.46 
56.30 
56.77 

56.85 
'  56.56 


141 


52.566 


.  120 


107 


52.459  ^, 
52.372  .; 
52.314  ^ 
52.286  -- 
52.294     ^ 

47 

52.341 


92 
130 


52.433 
52.569 
52.753  ^** 
52.983  ^" 

274 


55.90 
54.90 
53.58 

51.99 

50.18 

48.20 

46.13 

14. ()5  ^^ 
20:i 

42.02 

40.16 

38.53  ^'^ 


15.S 

122 

S4 

47 

8 

10() 

i:v2 

1:"»9 

ISl 

207 


ISO 


+0.03 
+0.3 


53.257 
53.572^^^ 
53.018^*'" 
54.290^'^ 

54.673  ^^^ 

3S.J  i 

55.058 

•K—\  I 

55.431  '^"^ 
55.782  '^^ 


37.23 
36.32 

35.87 
35.91 
36.47 
37.56 
.  39.14 


130 

4.-I 

4 

i(n» 

l."hS 

2<)4 

24:1 


51.107 
1 .247 


41.18 
43.()l 
46.37  ^"*'' 

28.SS 
-0.1  Ao 


KiRllt 

.Vsm'iLsion. 


h      m 
10    53 

s 

26.t)5 
27.74  ^«^ 
28.72  ^ 
29.55   ^ 

65 


Declina- 
tion. 


30.20 

;i0.66 
30.90 


40 


24 


30.92-; 

30.75   ^^ 
38 

54 


30.37 

29.83 
29.16 
28.36 
27.49 
26.57 

25.()4 
24.73 
23.86 
23.06 
22.:i4 

21.73 
21.24 
20.89 
20.66 
20.58  — 


67 
80 
87 
92 
93 

91 

S7 
80 


72 


61 

49 
3o 
23 


+78  12 


ff 


20.66 
20.88 
21.26 
21 .80 
22.47 

23.28 
..I .  ..*4 
25.28 
26.41 
27.59 

28.h0 

:so.oo 

31.15"^ 


22 
3S 

r>4 

07 

81 

lOti 

ii:j 
121 

120 


30.81 
31.63 
33.04 
31.96 
37.30 

39.99 
42.90 
45.89 
48.84 
51.65 

54.19 
56.37 
58.10 
59.35 
60.08 

60.24 
59.85 
58.90 
57.44 
55.49 

53.13 
50.38 
47.30 
43.98 
40.46 

36.82 
33.12 
29.46 
25.91 
22.52 

19.39 
16.59 
14.21 
12.30 


8'.' 
141 
19J 
234 
269 


291 
299 
295 
281 
254 


218 

173 

125 

73 

16 


39 

95 

146 

195 

236 


275 
30S 

3:t2 

3.=i2 
304 


370 
30(> 
355 
339 


2S0 
•J3.S 
191 


10.95  *^ 


n 


I 


10-^^    10 
10.02    - 

10.48  ^** 


+0.06 
-0.4 


-0.0^ 
+0.i 


2I.24S        54.54 
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Waahlngton 
Mean  Tune. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.5 
Mar.  1 .5 
11.5 
21.5 
31.4 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

:W).3 

Juno    9.2 

19.2 

29.2 

July     9.2 


Auk. 


19.1 
29.1 
8.1 
18.1 
28.0 


Sopt.  7.0 
17.0 
2G.9 

Oft.  r,.9 
1().9 

2().9 
Nov.     ."».S 

25.  s 
Dor.     5.S 


I.').7 
25.7 


Mean  Placo 


V 


a  CiRtexii. 
Mag.  4.2 


KiKht 
Asceiuion. 


h     m 
10    55 


8 

45.271 
45.575 
45.d46 


304 
271 


46.078  ^^ 

186 
137 


91 


46.264 

46.401 
46.492 
46.539 


46.544  — 
46.513   ^*i 

00 


Decllna- 
tloii. 


-17  51 

25.59 
28.17  ^ 
30.76  ^* 
33.29^ 
35.72  '^^ 

326 

37.98 

204 


40.02 
41.82 
43.36 


ISO 
154 


71 


46.453 

46.371    ^'^l 

46.271  ^""^^  I 

46.161  ^^"  I 

46.043  "■** ' 
lis 

45.925 

45.81  J  ^^^  I 

45.701  ""  , 

45.600  ^'^^  I 

45.512   •*'^ 

45.440 

45.3S5 

45.352    ^^, 

45.312  -     , 

45.3^)1    *'*  ' 
I'.)  ; 

45.410 

45.495   '''*' 

r>i) ' 

. ).(>!«>        I 

, iii()  ; 

to./  <o        ' 


44.65  •« 

100 

45.65   .3 
46.38    '^^ 
46.86   2, 
47.07  - 
47.04     ^ 

2S 


a.) 


46.76 
46.27 
45.56 
44.67 
43.62 

42.43 


41) 

71 

MJ 

10i'> 

111) 


41.16^^" 

39.86  ^'^^ 
i:i() 


38.56 
37.33 

36.23 
35.3L 
34.65 
31 .29 


34.26  - 


123 
110 


l»2 


3 


46.211 


■>-■)  I 


•1H.4S3 

•J I).  #Pe) 

47.110        , 
47.448  '■''  ' 

47.790 


48.126 
48.444 

43.737 

Lor>j 


.  :wi) . 


;us  . 


37 
34.63 
35. 3<)    ''^ 
M).on 
:is.(y9  ^'*^ 
3J).95  ^"'' 

42.11 
44.47  ^''' 


4t;.99 


2.'.2 


n.  Du,  o      I    0.4 


24.26 
0.322 

-  0.02 

-i  0.3 


d  Leonli. 
Mag.  5.0 


Right      I   Decliiup 
A.woi]skm.  I      tion. 


h 
10 


m 
56 


+  43 


fi  TJtut  Majorls. 
Mag.  2.4 


Rifcht 


Dccllna- 


otVnmU 
Mag.S 


A8c«Mion.  '       tfon. 


18.100 

18.402 

18.673  ^^ 
234 


tf 


302 


18.907 
19.096 


189 
143 


39.73 

« 196 

178 
155 
129 
102 


I 


1 1 

93 

10) 


104 
*J7 


19.239   ^ 
19.335   52 
19.:J87    jj 
19.398  —  ! 
19.372   ^1 

54  • 

19.318 
19.241 
19.148 
19.(M5 
18.937  '"^ 

108 

18.829 
18.725 
18.628 
18.541 
18.468 

18.409 
18.368 
18.347 
18.347 
18.374 

18.428 
1S.514 
18.634 
18.789 
IS. 980 

19.207 
19.468 


75 
49 
24 


X7  I 
73  ! 

.VJ  ' 

I 

21 

I 

0  . 

I 

27  1 

54' 
I 

Sri  I 

120  ■ 

l.V)  I 

VM  , 


35.99 
34.44 
33.15 

32.13 
31.38 
30.89 
30.65 
30.60  — 

14 

30.74 
31.03 
31.42 
31.90 
32.44 

33.01 
33.60 
34.18 
34.75 
35.28 

35.76 
36.16 
36.46 
36.62 
36.64 

36.47 
36.10 
35.48 
34.63 
33.52 


39 
39 
48 
54 
57 

59 


57 


5;< 

4S 

40 

30 

1») 
2 

17 

37 

02 

8.) 

Ill 

13fi 


201 


19.758  y^  ' 
20.072  '^^* 


32.  K) 
:«).56  "" 
2«s.74  '"' 


20.77  ••■'" 
2t.(>7^"' 

214 


32-.) 


I 


20.733 
21.0()2 
21.376^'"* 

I6.4S0 

1  .m^ 

+  0.()«> 
-0.4 


22.53 
20.43 

18.40 


210 
•2iX\ 


48.08 

■.(>.o-;\ 


h     m 
10    56 


I    +56  48 


s 

53.125 
53.604 
54.036 
54.407 
54.707 

54.926 
55.062 
55.115 
55.092 
54.997 

54.841 
54.636 
54.395 


»f 


479 
432 
371 
300 
219 

136 
53 

23  I 
95  I 


77.52 
77.57     * 

59 


78.16 
79.25 
80.80 

82.72 
84.93 
87.31 
89.76 


lOQ 
155 

192 

221 
238 
245 


156 


I 


203 
241 


54.127*" 

53.847^ 
283 


92.17  "* 


94.44 
96.48 
98.22 
99.61 


204 

174 
139 


53.564 
53.289 
53.031 
52.794 
52.588 


275 
25S 
237 
200 
171 


52.417  _^ 

52.284  ^^ 

« /». .  1  o*^  — 

52.158     ^ 
59 

52.217 


100.57   ** 

I  53 

lioi.io   „ 

I  9 

.101.19  — 
100.82   ^" 

jioo.oi  *^ 

98.78  ^^ 
163 

'  97.15 
95.17  *^ 

229 


92.88 
90.30 
87.49 


25S 
281 
300 


52.331 
52.502 
52.733 
53.021 

53.366 
53.7W 
54.210 
54.694 
55.202 

55.724 
56.241 
56.737 


114 


171  I  .. 


84.49 

Ol.ti« 


zn 


2S8  1   .. 


345 


398 
440 
4S4 
5<« 
522 


517  I 
41)0  : 


I    I 


8.18 
74.98 


1.82 


319 
320 
310 
302 


284 
257 


68.80 

65.96 
63.39 

22"> 

61.17 

59.37  ^"^ 
134 

58.03 

57.21    '' 

56.93   ^ 


50.505 


99.35 


RiKfat 
AmnstoD. 


h     m 
10    58 


5S 


16 


s 
39.93 
40.48 
40.97 
41.39 
41.72 

41.97 
42.13 
42.19  -^ 
42.14    * 

42.02   " 

19 

41^   ^ 
41.58  * 
41.28 
40.96 
40.61 


40.26 
39.92 
39.60 
39.30 
39.03 

38.81 
38.64 
38.52 
38.45     ■ 
38.44  — 


80 

n 

35 

35 

34 
32 

30 
27 
22 

17 
13 


38.49 
38.61 
38.80 
39.05 
39.38 

39.77 

40.22 

40.72 
07 


41.2 
41.84 

42.43 
43.02 
43.58 

37.132 
*i.U4 


12 

10  I 

25 

33 

39  I 

45  : 

I 

50 

55  1  . 

Ot      ;     - 

5l»    " 

1; 

59  '  - 

so! '. 


\V>.VT. 
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APPARENT  PLACES  OF  STABS,  1917. 

FOR  THE  UPPER  TRANSIT  AT 


SlMtnlM. 

Mas 

2.6 

ESSS 

itiglit 

AKMUlull. 

U 

Ii     m 

11     9 

*: 

/BE.       0.7 

43.491 

29.< 

10.7 

43.81B  ^ 

27 .( 

20.S 

44.114  ^' 

26.1 

30.« 

44.372-^^ 

23.: 

Feb.    9.6 

44.580  ' 

26..i 

19.6 

44.761  „^ 

26.! 

Mar.    1.6 

44.867 
44.936   .„ 
44.957  -f 

25.< 

11.5 

26.1 

21.6 

26.) 

31.4 

44.939   J^ 

27.1 

Apr.  10.4 

44.889 

28.( 

20.4 

44.811    ™ 

2».( 

30.4 

44.714    »; 

30.1 

bUy   10.3 

44.603 

31.1 

£0.3 

44.484  IJJ 

32J 

30.3 

44.363 

33.; 

June    9.3 

44.24fi  "' 

34.1 

19.2 

44,i:ir. '" 

34..' 

29.2 

4i.o:t3  '"'■' 

31,f 

July    9.2 

*'■»*' '" 

:(4.t 

19.1 

43.870    .. 

34.1 

29.1 

43.813   '!^. 

■M.: 

Aug.    8.1 

43.77li   ■  ■ 

:w.J 

18.1 

43.7W  - 

-.a.f 

28.0 

43.778   '"' 

:k.i 

Sopt.    7.0 

4:1.8  lU 

:m 

17.0 

43.8!I4    '" 

fi 

27.0 

44  .Wl  "" 

Oct.     G.9 

4.1. 151  "' 

2ii.i 

1G.9 

"■■■'"". 

21.1 

2C.9 

41..W1 

22.C 

Nov.    G.S 

4-l.8?:t^'- 

ll»,t 

i.^.a 

45.117"'^ 

17.1 

2.5,8 

4ri,l;is"' 

I-"..: 

Dec.     5.8 

45.777  ;™ 

i:j. 

15.7 

4(i.12t; 

11  1 

25.7 

4fi.-i7.'i  ■"" 

•■K: 

35.7 

46.811  ^'" 

7.1 

jrcan  I'la<o 

41.Kli4 

4;i.( 

Sec  d,  Tnu  S 

1.071 

+0.: 

D^a.V.a   j 

v-atx/ 

+0.C 

^<f,Ii,^    A 

0.4 

i^O.'J 
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Washinston 
Mean  Time. 


Jan.  0.7 
10.7 
20.6 
30.6 

Feb.    9.6 

19.6 
Mar.  1.5 
11.5 
21.5 
31.5 

Apr.  10.4 
20.4 
30.4 

May  10.3 
20.3 

30.3 

June    0.3 

19.2 

29.2 

July     9.2 

19.2 
29.1 
Aug.  S.J 
18.1 
28.0 

Sept.  7.0 
17.0 
27.0 

Oct.     6.9 

ir).9 

26.9 

Nov.    5.9 

J5.8 

2.-). 8 

Dor.     5.8 

15.7 

25.7 

<>"  " 


Moan  PliU'o 
>S*-o  o,  Tan  d 


A.  Drtoonia. 
Mag.  4.1 


Right 
Ascension. 


h 
11 


m 
26 


s 
32.52 
33.24 
33.91 
34.50 
34.98 

35.36 
-35.62 
35.75 
35.75 
35.63 

35.42 
35.11 
34.73 
34.28 
33.80 

33.30 
32.80 
32.:^0 
31.82 
31.39 

31.00 
30.66 
30.39 
30.20 
30.08 

30.05 
30.10 
30.24 
30.47 
30.80 

31.23 
31.74 
32.33 
32.99 
33.70 

34.44 
35.19 
35.93 

29.<;20 
1\.S.94 


72 
67 
59 

38 

2fl 
13 
0 
\2 
21 

31 
38 
45 
48 
50 

50 
50 

48 
43 
39 

34 


Doclfna- 
tion. 


+69  46 
ft 

56.70 
56.84 

57.58 

58.89 

60.72  ^^ 
226 


14 

74 

131 


62.98 
65.56 
68.35 
71.22 
74.07 

76.77 
79.22 
81.33 
83.03 
84.26 


258 
279 
287 
285 
270 


245 
211 
170 
123 
74 

85.00   21 

85.21  — 

j  84.90   ^^ 

'84.07    ^ 

I  82.74  ^^^ 
'  179 

'  80.95 


27 


ly 

12 
3 

o 
14 
'23 
33 
43 

51 
.-,0 
00 
71 
74 

75 
74 


78.73 
70.13 


222 
2fi() 


i  73.2]  ^ 
!  70.02  ^^^ 

340 

66.02 
03.07  ^^ 

3»V3 


Mag.  3.7 


Ri^t 
Ascension. 


59.44 


3fi3 


55.81 

r..>  07  '^•'>'* 

I  341 

48.86 
.-  .,.v  31fi 
4.)./0 

2^") 


245 
lt»7 
143 


P^a.  IK  a    I  -hO.O? 
T.h^,lKo     1-0.4 


42.85 
40.40 
38.43 

37.00 
30.15   J^i^ 
35.92   ^ 

81.55 
+2.710 


h      m 
11     28 


Declina- 
tion. 


n 

56.346 
56.690 
57.004 
57.279 
57.509 

67.690 
57.823 
57.907 
57.947 


57.948  — 
35 


344 

314 
275 
230 
181 

133 

84 
40 


-31  23 
61.29 


264 
380 
280 
291 
284 


57.913 
57.849 
57.762 
67.657 
57.537 


64 

87 

105 

120 

128 


+0.18 
+0.1 


57.409 

57.276  ^^ 

57.142  "^ 

57.011  ^^^ 

56.888  ^^ 
113 

56.775   ^ 

56.676   .g 

56.598   ^ 

50.W4   2, 

50.520  - 

10 


56.530 
50.578 
50.070 
50.808 
50.993 

57.224 
57.498 
57.su 


48 

U2 

13S 

1S5 

231 


274 
313 


58.15-1  ^^*^ 

58.517  '^"^ 
373 


53.93 
66.73 
59.62 
62.53 

65.37 

68.09 

70.62 

72.95  ^ 

75.01 

76.81 
78.31 
79.49 
80.36 
80.90 

81.11 
81.00 
80.57 
79.83 
78.82 

I  77.55 

1  76.08 

I  74.43 
72.70  ^'^ 
70.93  ^"' 

174 

69.19 
,  07.57 
j  00.14 
I  04.98 

0-1.10 

I  03.74 

;  63.75 

I  04.23 

05.18 


272 
253 


206 
180 

150 

118 

87 

54 

21 

11 
43 

74 
101 
127 


147 
1A5 


162 

143 

116 

S2 

42 

1 

4S 
95 


A.  Centaiizt 
Mag.  3.3 


Right 


58.890 
59.200 
59.016 


370 
3,'H) 


n*  r:-  W9 
I  1S2 

I  08.39 
I  ...  ..,  21S 

►.Q  «-  248 
/3.0o 


55.00-1 
1.172 

+0.01) 
-0.4 


54.02 


h 
11 


m 
31 


8 

58.05 
68.59 
69.07 
60.49 
69.84 

60.11 
60.30 
60.41 
60.44 
60.40 

60.29 
60.13 
69.93 
69.67 
69.38 

69.07 

58.74 
58.40 
58.07 
57.74 


57.43 
57.16 
56.93 
56.74 
56.62 

56.57 
56.60 
56.73 
56.93 
57.22 

57.59 
58.04 
58.55 
59.12 
59.70 

60.30 
00.88 
01.45 


54 

48 
42 
35 
«7 

19 

11 

3 

4 

11 

16 
21 
25 
29 
81 

33 

34 
33 


Declina- 
tion. 


-62  33 


/^ 


257 


330 
850 


878 
870 
857 
839 
814 


..,  33 


31  I 

I 

«1 
19 

12 


5 


27.40 
29.97 
32.96 
36.26 
39.81 

43.49 
47.22 
60.92 
54.49 
67.88 

61.02 
63.84 
66.30 
68.35 
69.96 

71.07 
71.69  j2 
71.81  — 
71.43  ^ 
70.55   ^ 

134 

69.21 


340 
305 
160 
112 


03 


3 
13 
20 
29 
37 

45 
51 
57 

58 
60 

58 
57 


67.46 
65.32 
62.89 
60.24 

57.48 
54.69 
51.99 
49.50 
47.33 


175 
214 
243 
265 
276 


279 
270 
249 
217 
177 


vum 

Mag.4 


Right 
AsoettdDO. 


^^•^^  128 

44.28   .2 

43.56   ;^ 

43.45  — 

43.97    '"^ 
112 

45.09 

40.81  ^^ 

49.06  ^ 


-O.OV 
+0.1 


\ 


50.042 


37.87 


h      m 
11    32 


s 

43.336 
43.654 
43.945 
44.203 
44.422 

44.598 
44.730 
44.818 
44.866 


318 
291 


219 
176 

132 
88 

48 


11 

44.877  — 
21 

44.866 
44.810 
44.743 
44.662 
44.671 


44.474 
44.374 
44.275 
44.180 
44.092 

44.013 
43.948 
43.897 
43.866 
43.856 

43.875 
43.923 
44.006 
44.126 
44.285 

44.484 
44.720 
44.992 
45.292 
45.612 

45.944 
46.278  ^ 
46.603  ^^ 


40 
07 
81 
91 
97 

100 
99 
95 
88 

79 

65 
51 
31 
10 
19 

48 

83 

120  j 

199  1 

236, 

272  1 
300 
320 
332 


41.941 
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0.7 
10.7 
20.7 
30.6 

9.6 

19.6 
1.5 
11.5 
21.5 
31.5 

10.4 
20.4 
30.4 
10.4 
20.3 

30.3 

e     9.3 

19.2 

29.2 

r     9.2 

19.2 
29.1 
r.  8.1 
18.1 
28.1 

>t.  7.0 
17.0 
27.0 

t.  6.9 
16.9 


)V 


BC. 


26.9 

5.9 

15.8 

25.8 

5.8 

15.8 
25.7 
35.7 


^  Chamwlffflitti. 
Mag.  5.7 


Rifiit 


h      m 
11     33 


in  Place 
d,Tan9 


80 
81 
70 
56 
44 

S9 
15 


s 
51.35 
52.25 
53.06 
53.76 
54.32 

54.76 
55.05 
55.20 

55.21  — 
55.10  " 

54.87 
54.51 
54.07 
53.53 
52.96 

52.31 
51.62 
50.91 
50.20 
49.51 

48.86 
48.27 
47.76 
47.36 
47.07 

46.92 

46.91  — 

47.08   *" 
32 

47 
68 


36 
44 
54 

67 
65 

60 
71 
71 
60 
65 

50 
51 
41 
28 

15 


47.40 
47.87 

48.50 
49.25 
50.11 
51.05 
52.04 

53.05 


75 
86 
04 
99 
101 

100 


Dacllna- 
tioo. 


-75  26 


// 


1.09 
3.45 
6.30 
9.54 
13.10 

16.85 
20.73 
24.63 


236 
285 
824 
356 

375 

888 

390 


28.47^ 


371 
348 


32.18 

35.66 
38.85 
41.70  ** 


319 


44.13 
46.12 


243 
199 
149 


54.05 
54.99  "I 


47.61  ^ 

48.58  ^2 

49.00  — 

48.88   " 

48.23  ** 
118 

47.05 

167 

210 

246 

274 

293 

301 
297 
282 
255 
216 

21«4  ,68 
^^•»^  113 

18.83 
18.32  — 
18.45   ** 

78 
19.23 
20.65**^ 
22.66"^ 


45.38 
43.28 
40.82 
38.08 

35.15 
32.14 
29.17 
26.35 
23.80 


2^ 


,a    I +0M 
a    1-0.4 


49.783       13.46 
5.P79      --3,850 


SDxaoonis. 
Mag.  5.5 


Right 
Aflcmaioii. 


h      m 
11     37 


s 
53.86 
54.52 
55.13 
55.68 
56.14 

56.51 
56.77 
56.92 
56.96 
56.89 

56.73 
56.48 
56.17 
55.80 
55.39 

54.96 
54.52 
54.08 
53.66 
53.27 

52.91 
52.60 
52.34 
52.14 
52.02 

51.96 
51.98 
62.08 
52.27 
52.54 

52.89 
53.34 
53.85 
54.43 
55.06 

55.73 
56.41 
57.08 


66 

61 
55 

46 
87 

26 
15 

4 

•* 
t 

16 

25 
31 
37 
41 
43 

44 
44 

42 
39 
36 

31 
26 
20 
12 
A 

2 
10 
19 
27 
35 

45 
51 
68 
63 
67 

68 
07 


Declina- 
tlon. 


+67  II 


// 


9 


50.55 


50.46  — 
50.99  ^ 
62.10  '" 
53.74  *" 

210 


55.84 
58.29 
60.99 
63.81 
66.65 

69.38 
71.89 
74.10 
75.93 
77.32 


245 
270 
282 
2S4 
273 

251 
221 
183 
139 
91 


78.23 

78.64  — 
78.63  " 
77.91  ®^ 
76.79  *" 

159 

75.20 


73.17 


203 


70.74  "=» 

276 
306 
330 


67.98 
64.92 

61.62 
58.14 
54.57 
50.96 
47.37 

43.92 
40.65 
37.68 
35.09 
32.93 

31.29 
30.23 
29.77 


348 
357 
362 
358 
345 


327 
297 
259 
216 
164 


106 
46 


C  Ciatexii. 
Mag.  4.9 


Right 
Aacensloii. 


h 
11 


m 
40 


s 

34.527 
34.856 
35.159 
36.428 
35.657 

35.844 
35.985 
36.082 


329 
303 
209 
229 

187 

141 
97 


55 

36.137    jg 
36.156  — 

15 
36.141 
36.100 
36.037 
35.967 
36.865 


61.393       75.69 
2,bS0      ■i'2.379 


-0.25 
^0.1 


+0.1 


:«.764 
35.668 
36.650 
36.444 
35.342 

35.249 
35.167 
35.101 
35.054  22 
36.032  — 

A 

36.038 
36.078 
36.155 
35.272  "" 

160 


41 
63 
80 
92 
101 

106 
108 
106 
102 
93 

S2 
06 
47 


Declina- 
tion. 


-17  53 


// 


243 
248 
246 
236 
223 


203 
182 
157 
134 
108 


40  > 


22.95 
26.38 
27.86 
30.32 
32.68 

34.91 
36.94 
38.76 
40.33 
41.67 

42.75 
43.58 
44.16 

44.61  jj 

44.62  — 

11 


44.51 
44.19 
43.68 
42.97 
42.12 

41.14 
40.06 
38.90 
37.73 
30.69 

36.54 


83 
58 
35 


1 1 


35.432 


202 


32 
51 
71 
85 
98 

101) 
115 
117 
114 
105 

91 
09 
44 


13 

I  33.37  -  - 

i  22 


34.63 
'  33.94 
33.50 


36.634 
35.876  ^^^ 
36.155  ^® 
36.4G6  ^^^ 
36.798  ^^^ 

34.5 

37.143 
37.488  ^*'' 
37.827  ^'^^ 


\  33.69 

134.17 

35.12 

36.44 

38.10 


58 

95 

132 

lfi6 

105 


.  40.05 

42.25  ^ 
44.00^''' 


33.229 
1 .051 


21.29 


X  XJniae  Majorls. 
Mag.  3.8 


Right 
Ascension. 


h 
11 


m 
41 


s 

42.205 
42.636 
43.038 
43.398 


431 
402 
360 


43.706  ^ 
248 

^3»W  182 

44.136  ,,3 
44.254 
44.307  — 
44.299     * 

62 
44.237 
44.130 
43.986 
43.812 
43.619 

43.414 
43.204 
42.096 
42.795 
42.608 

42.440 
42.293 

42.173  ^^ 

ss 

54 
14 

30 

42.125  "** 
42.253  *^ 
42.435  ^^^ 

42.671 
42.959  ^ 

^■17 


107 
146 
174 
103 
205 


210 
208 
201 
187 
168 


147 


42.085 
42.031 

42.017 
42.047 


43.296 
43.674  ^"^ 

412 
4S1 


44.086 

41 .520 
44.963 
45.400 


443 
4.17 


Declina- 
tion. 


+48   13 


// 


60.65 
59.90   ' 
59.70  — 
60.03  ^ 
60.87   " 

130 

62.17 


63.86 
66.83 
68.01 
70.29 

72.57 
74.74 
76.74 
78.48 
79.92 

81.00 

81.69 

81.97  — 

81.84   ^^ 

81.30  ^ 
93 

80.37 


160 
197 
218 
228 
228 

217 
200 
174 
144 
106 


69 


132 
169 
202 
230 
258 


79.05 

77.36 
76.34 
73.04 

70.46 
67.68 
64.72^ 
61.62 

58.47 

65.32 
52.25 
49. n2 
46.63 
44.24 

42.24 
40.68 
39.63 


278 


310 
315 
315 

307 
293 
269 
239 
200 

156 
105 


+0.0<5 

-0.4 


-0.02 
■\-0.\ 


40.449 

V 


-O.A 


82.74 
■V^«l 
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Washlnffton 
Mean  Tunc. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 


P  Leonlfl. 

{Denehola.) 

Mag.  2.2 


Right 
Ascension. 


Declina- 
tion. 


Mar. 


19.6 
1.6 
11.5 
21.5 
31.5 

Apr.  10.4 
20.4 
30.4 

Bfay  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July     9.2 

19.2 
29.1 
Aug.  8.L 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
1G.9 

20 .9 

Nov.    5.9 

]5.8 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


Mean  Place 
Sec  d,  Tan  d 


h 
11 


m 
44 


+15  1 


s 

51.049 
51 .378 
51.684 
51.959 
52.196 

52.388 
52.535 
52.636 
52.695 
62.713 

52.698 
52.655 
52.587 
52.503 
52.407 

52.303 
52.195 


329 
306 
275 
Z)7 
192 

147 

101 

50 

18 

15 


43 
68 
84 
96 
104 

lOS 


// 


56.95 
55.18 
53.69 
52.53 
51.72 

51.24 


177 

149 

116 

81 

48 

13 
51.11  — 

51.28   " 


52.087  ^^ 
5J  .982 
51 .883 

51.793 
51.714 
51 .652 
51.607    21 
51 .586  — 

4 


10.5 
09 
00 

70 
02 
4-) 


51.69 
52.33 

53.12 
54.02 
54.96 
55.91 
56.82 

57.67 

58.41 

59.03 

j  59.52 

I  59.85 


51.590        !  57.98 
51.025   ^^ 


51.094 
51 .801 
51.948 

52.135 
52.302 
52.027 
52.924 
53.244 

53.580 
53.921 
54.2f)0 


60 
107 
147 
1S7 


«»7 


2(1". 


-  I 


2'J7 


:j41 


41 
64 
79 

90 
94 
95 
91 
85 

74 
62 
49 
33 
16 

1 
20 
39 
61 

82 

104 
12S 
149 
172 
100 

200 
220 

.  43.98 

'223 


00.01 

00.00 
59.80 
59.41 
58.80 


j  50.94 

I  65.00 

!  54.17 

\  62.45 

I 

I  50.55 

'  48.40 

4().20 


41 


49.053 
1 .035 


a    j+0,06 


,  39.47 

I  .50.4/ 

09.92 
+0.208 

+0.02 
+0.1 


y^Viiflnii. 
Mag.  3.8 


Right 
Ascension. 


h 
11 


m 
46 


23.638 
23.962 
24.262 
24.532 
24.765 


324 
300 
270 
233 
190 


24.955  ,^ 

25.101  ^^ 

25.205  ^ 

25.268  25 

25.293  — 
6 


25.287 
25.253 
25.198 
25.126 
25.042 


34 
55 
72 
84 
92 

96 
97 
») 
91 
83 

72 
59 
42 


24.950 
24.854 
24.757 
24.601 
24.570 

24.487 
24.415 
24.356 
24.314    j^ 
24.295  - 

6 

24.301 
24.338 
24.409 
24.516 
24.004 

24.851 
25.078 
25.341 
25.036 
25.953  ^^' 

332 


37 

71 

107 

148 

187 

227 
2(V3 
295 


336 


20.285 
20.021 
20.951  ^'" 

22.311 
1.00 1 

+0.0G 
-0.4 


Declina- 
tion. 


+  2  13 


»t 


208 
193 
170 
147 
118 


91 
62 
37 


48.49 
46.41 
44.48 
42.78 
41.31 

40.13 

39.22 

38.60 

38.23   jjj 

38.11  — 
7 


38.18 
38.42 
38.79 
39.27 
39.82 

40.41 
41.03 
41.65 
42.26 
42.84 

43.36 
43.81 
44.17 
44.40 


24 
37 
48 
55 
59 

62 
62 
61 

58 
52 

45 
36 
23 


10 
44.50  — 

8 


44.42 
44.14 
43.03 

42.87 
41.80 


28 

51 

70 

101 

129 


40.57 
39.05  ^''^ 
37.29  ^'^ 
35.35  ^^^ 
33.25  ^''' 

218 


31.07 

28.89 


218 


.w.  —  214 
20. /o 


57.10 
+i)m^ 

0.00 
+0.1 


Groombzidge  1880. 
Mag.  6.5 


Right 


h   m 
11  48 


s 

13.562 
13.954 
14.323 
14.656 
14.945 


392 


333 
289 
237 


15.182  ^3^ 
15.363  ^ 
15.489 
15.561  ^ 
15.583  — 

24 

15.559 


15.496 
15.403 
15.285 
15.150 

15.004 
14.853 
14.703 
14.557 
14.420 


63 


118 
135 
146 


151 
150 
146 
137 
123 


14.189 

14.102 
14.040 
14.007 

14.005 
14.041 
14.117 
14.237 
14.404 

14.618 
14.879 
15.183 
15.626 
15.898 

10.293 
10.096 
17.092 


108 
87 
62 
33 


36 

76 

120 

167 

214 


261 
304 
343 
372 
395 


403 
396 


DediDft- 
tloa. 


+38  18 


t* 


32.15 
30.87 
30.07 


128 
80 


30 
29.77  — 

29.94   " 

61 

30.55 

101 
132 
157 

17a 

177 

174 

164 

147 

124 

97 

45.00  ^ 

45.65   3, 

45.97  — 

45.96     ^ 

45.59   ^' 
72 


31.56 
32.88 
34.45 
36.17 

37.94 
39.68 
41.32 
42.79 
44.03 


yJJtmTk 
Mag.! 


Aflsmion. 


14.297         44.87 


105 
138 


43.82 
42.44 

40.74  '-^ 

38.75  *** 

224 

36.51 
34.02 
31.35  ^' 


249 


28.50 
25.53 

22.50 
19.46 
16.47 
13.63 
11.02 

8.69 
6.72 
5.18 


285 
297 
303 


304 
299 
284 
261 
233 


197 
154 


12.010 


52.10 


h     m 
11    49 


478; 
44S 


s 

30.139 
30.617 
31.065 
31.470 
31.819 


32.102^ 
32.315  ^ 
32.452  ^ 
32.517  — 
32.611    • 

67 


32.444 
32.322 
32.155 
31.952 
31.724 

31.479 
31.226 


167 
2(B 


245 


253 


30.973  ^ 
30.727  ^ 
30.495  ^^ 

212 

30.283 
30.094 
29.937 
29.816 
29.734 

29.696 
29.708 
29.774 
29.897 
30.081 

30.325 
30.628 
30.987 
31.395 
31.842 

32.315 
32.802 
33.286 


189 

157 

121 

82 

38 

12 

66 

123 

184 

244 

303 
359  I 
408 
447 
473 

4S7 
484 


28.353 
1.707 


VvO.O«t» 
\-0.\ 
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Htm 
nme. 


iryiigiiiig. 
Mag.  4.6 


Asrenskm. 


0.7 
10.7 
20.7 
30.6 

9.6 

19.6 
1.6 
11.5 
21.5 
31.5 

10.5 
20.4 
30.4 
10.4 
20.3 

30.3 

3    9.3 

19.3 

29.2 

f     9.2 

19.2 
29.2 
8.1 
18.1 
28.1 


S- 


pt.  7.0 
17.0 
27.0 

t.  7.0 
16.9 


▼. 


c. 


26.9 

5.9 

15.9 

25.8 

5.8 

15.8 
25.7 
35.7 


h      m 
11     56 


s 
38.464 

38.792 

39.098 

39.^76 

39.616 

39.815 
39.971 
40.085 
40.167 
40.190 

40.191 
40.162 
40.112 
40.043 
39.960 

39.868 
39.771 
39.671 
39.571 
39.475 

39.385 
39.305 
39.239 
39.188 
39.158 

39.153 
39.178 
39.236 
39.331 
39.467 

39.643 
39.859 
40.114 
40.400 
40.713 

41.042 
41.378 
41.711 


iPlace 
r.Tana 


,Dma 


328 
306 
278 
340 
199 


150 

114 

72 

33 

1 

29 
50 
flO 
83 
93 

97 

100 

100 

96 

90 

80 
66 
51 
30 
5 

35 

58 

95 

136 

176 

216 
355 
286 
313 
329 

336 
333 


Decllna- 
Uon. 


+  74 


// 


27.24 
25.24 
23.46 
21.94 
20.70 


200 
178 
152 
124 
94 


OVlxglllif. 

Mag.  4.2 


Right 
Ascension. 


62 
32 


19.76 

19.14 

18.82 

18,76  — 

18.94    ^* 
36 

19.30 

19.82 

20.45 

21.15 

21.87 


22.61 
23.31 
23.97 
24.57 
25.08 

25.50 
25.80 
25.95 
25.96 
25.79 

25.44 
24.88 
24.09 
23.06 
21.77 

20.26 
18.52 
16.59 
14.50 
12.32 

10,11 
7.94 
5.87 


52 
63 
70 
72 
74 

70 
66 
60 
51 
42 

30 

15 

1 

17 
35 

56 

79 

103 

129 

151 

174 
193 
209 
218 
221 

217 
207 


h 
12 

8 

60.174 
60.504 
60.812 
61.093 
61.337 


m 
0 


330 
308 
281 
244 
204 


61.541 

61.701 
61 .818 
61.894 
61.931 

61.935 
61.909 
61.861 
61.793 
61.711 

61.619 
61.521 
61.420 
61.318 
61.219 

61.126 
G1.042 
60.971 
60.916 
60.882 

60.871 
60.891 
60.944 
61.034 
61.165 

61.337 
61.550 
61.802 
62.086 
62.398 

62.727 
63.063 
63.396 


160 

117 

78 

37 


26 
48 
68 
82 
92 

98 

101 

102 

09 

93 

84 
71 
55 
34 
11 

20 

53 

90 

131 

172 

213 
2:)2 
2S4 
312 
329 

336 
333 


37.180 
1.008 


37.72 
+0.124 


+0.06 


DL^    i'-0.4 


+0.0i 
0,0 


58.908 
1.013 


DgtI  {na- 
tion. 


+  9  11 


// 


26.68 
24.72  "» 

172 


23.00 
21.55 
20.41 


145 
114 

82 


19.59 
19.10 


49 


21 

18.89  —- 
18.96     ^ 


19.28 

19.77 
20.40 
21.15 
21.94 
22.75 

23.54 
24.29 
24.96 
25.55 
26.04 

20.41 
26.64 


32 

49 

63 
75 
79 
81 
79 


75 


07 
59 
49 
37 

23 
9 


26.73  — 

26.65     ^ 


2S 
47 

69 

91 

116 

139 

163 

18.28  ^^ 

10.27  ^^ 

14.11^^® 
222 

223 


26.37 

25.90 
25.21 
24.30 
23.14 
21.75 

20.12 


11.89 

9.60 
7.48 
5.44 


218 
204 


37.95 
+0.162 


^  Centanri. 

Mag.  2.9 


Right 
A.ocnnsion. 


^+0.06 
1-0,4 


+0.01 
0.0 


h 
12 

8 

4.108 
4.555 
4.971 
5.345 
5.668 

5.936 
6.146 
6.296 
6.391 


m 
4 


447 
41G 
374 
323 
268 


210 

150 

95 


43 
6.434- 

A 


6.428 
0.379 
6.291 
6.170  "^ 


40 


6.022 


148 
172 


4.337 
4.234 


5.850 
5.661  ^^"^ 
5.459  ^^ 
5.250  ^^ 
5.041  ^^ 

204 

4.837 
4.647  '"^ 
4.478  ''' 

141 
103 

58 

4.176  , 
4.171  -^ 
4.225  ^^ 
4.342  "" 
4.525  '^ 

247 

4.772 
5.081  ^^^ 
5.446  ^^ 
5.850  ^^" 
0.300  ^^* 

463 


0.703 
7.232 
7. 089 


4^)9 
4.i7 


Dei'Iinu- 
tion. 


-50  15 

29.24 
31.57 
31.27 
37.25 
40.42 


233 
270 


37.25  ^'^ 

317 


328 


43.70 
47.02 
50.30 
53.47 
56.40 

59.24 
01.74^'^ 
03.94 
05.78  ^^* 


332 
32S 
317 
299 
278 


220 


07.23 


145 
lOG 


08.29  ^^ 

08.03  ^ 

0J).13  - 

08.89  ^* 

08.23  ^'' 

100 

07.17 
,.-  ^-  H2 

l4  t 


204 


03.98 
01.94 
59.72  ^^ 

23,5 
i  57.37 
54.99  ^^ 


52.08 
50.54 
48.00 


231 

214 

1N8 

ir>2 


47.14 
40.05 
45.40 


109 
0 


45.40  -^- 
45.90   •"'" 

10.") 
40.95 


48.52 
50.50 


157 
201 


2.987 
1.564 


37.19 
-1.203 


B  Corvl. 
Mag.  3.2 


Right 
A<x«iislon. 


h     m 
12     5 


s 
52.358 
52.702 
53.025 
53.317 
53.571 

53.784 
53.954 
54.080 
54.165 
54.212 

54.224 
54.206 
54.1  W 
54.101 
5^1.021 

53.929 
53.826 
53.717 
53.005 
53.403 

53.:^5 
53.284 
53.195 


53.125 
53.076 

53.055 
53.008 
53.119 
53.212 
53.350  ^'^^ 

1S4 


344 
323 
292 
254 
213 

170 

120 

85 

47 

12 

18 
42 

6;i 

80 
<J2 

103 
109 
112 
112 
108 

101 
SO 
70 
49 
21 

l:) 
.')1 
•03 


53.534 
53.703 
54.033 
54.338 


229 
270 
:W)5 


5-1.070*" 


55.020 
55.375 
55.725  '^""^ 


Dorlina- 
tlon. 


-22     9 


// 


30.00 
32.36 
34.81 
37.30 
39.76 

42.11 
44.33 
46.35 
48.15 
49.74 

51.08 
52.17 
53.02 
53.61 
53.96 

54.07 
53.95 
53.59 
53.02 
52.25 

51.31 
50.23 
49.03 
47.79 
40.52 

45.31 
44.19 
13.23 
42.51 
42.06 

41.96 
42.22 
42.87 
43.91 
45.30 

47.01 
19.06 
51.30 


236 
245 
249 
246 
235 

222 
202 
180 
159 
134 


109 
85 
59 
35 
11 

12 
30 
57 
77 
94 

108 
120 
124 
127 
121 

112 
96 
72 
45 
10 

26 

65 

104 

130 

174 

202 
224 


51.206 
1.080 


29.59 
-0.407 


+0.06 
-0.4 


-0.0& 
0.0 


\-0A 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washtncton 
Mean  TimG. 


Jan.  0.7 
10.7 
20.7 
30.6 

Feb.    9.6 

19.6 
Mar.  1.6 
11.6 
21.5 
31.5 

Apr.  10.5 
20.4 
30.4 

May  10.4 
20.3 

30.3 

June    9.3 

19.3 

29.2 

July     9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.0 
17.0 
27.0 

Oct.  7.0 
16.9 

26.9 

Nov.    5.9 

15.9 

25.8 

Dec.    5.8 

15.8 
25.7 
35.7 


MoaJi  Placo 
Sec  a,  Tanc^ 


4  H.  DraconU. 

Mag.  5.1 


Right 
Asceiuion. 


h     m 
12     8 


116 

110 

101 

89 

74 

55 

36 


s 
22.32 
23.48 
24.58 
25.59 
26.48 

27.22 
27.77 
28.13   ,, 
28.28  — 
28.23    * 

25 

27.98 
27.57 
27.01 
26.31 
25.51 

24.64 
23.73 
22.79 
21.87 
20.98 

20.14 
19.38 
18.70 
18.12 
17.67 

17.36 
17.18 
17.15  — 
17.28   " 

29 
45 


41 
56 
70 
80 

87 

91 
94 
92 
89 
84 

76 
&S 
58 
45 
31 

IK 


17.57 

18.02 
18.64 
19.40 
20.29 
21.30 

22.41 
2S.55 
24.72 

19.G50 


G2 

76 

8'J 

101 

111 

114 
117 


Declina- 
tion. 


+78    3 

71.91  „ 
71 .72  — 
72.20  ** 
73.30  "° 
74.97  '" 

217 


S  Cracii. 
Mag.  3.1 


Right 
Ascension. 


Declina- 
tion. 


77.14 
79.73 
82.59 
85.63 
88.69 

91.69 
94.49 
96.99 
99.10 
100.76 

101.92 
102.54 
102.61 
102.11 
101.09 

99.55 
97.52 
95.05 
92.21 
89.02 

85.57 
81.92 
78.15 
74.32 
70.52 

66.82 
63.34 
60.15 
57.33 
54.99 


259 
286 
304 
306 
300 


280 
250 
211 
166 
116 


62 


50 
102 
154 


203 
247 
284 
319 
345 


305 


u/ 


383 
380 
370 

348 
319 
282 
234 

181 


?c (J,  ran  at  4.Sj6 
a.  Da,  a    l-hO.OG 


53.18 
51.97 
51.39 

98.71 
+4.734 


121 
58 


li 

12 


m 
10 


I 


-58  17 


8 

45.128 
45.653 
46.142 
46.585 
46.969 


525 
489 
443 
384 
321 


47.290 

47.543  j^ 
47.727  „, 
47.845  3^ 
47.899  — 


47.892 
47.832 
47.724 
47.573 
47.384 

47.164 
46.919 
46.656 
46.381 
46.105 


60 
108 
151 
189 
220 


245 
263 
275 
276 
272 


ft 


5.58 

7.74 

10.34 

13.28 

16.49 

19.88 
23.36 
26.86 
30.29 
33.60 

36.70 
39.56 
42.10 
44.29 
46.10 


216 
360 
294 
821 


348 
850 
343 
331 
310 

286 
254 
219 
181 
137 


47.47   ^ 

48.87  — 
48.85  I 
48.38  *" 

94 


45.833        i 
45.0// 


45.345 
45.148 
44.999 


232 
197 
140 


47.44 

46.07 


44.905  3j 
44.874  — 
44.916   ^'^ 

110 

45.035 
45.235  ^ 

278 

45.513 


44.31 
42.22 
39.87 

37.35 
34.73 
32.15 
29.68 
27.45 


137 
176 
209 
235 
252 


262 
258 
247 
223 
190 


45.866 
46.286 
46.762 
47.278 

47.819 
48.367 
48.904 


353  i 

420  ' 

T 

476  I 

516 

541 


548 
537 


25.55 

23.09   ^ 
22.67  — 

74 
23.56 
24.87  ^^^ 
26.71  ^^ 


+0.32 
0.0 


5-1 

)  I 


44.0(54 


15.32 


^  TJtam  Majorii. 
Mag.  3.4 


Right 
Ajconsion. 


h  m 
12  11 


8 

21.183 
21.698 
22.189 
22.641 
23.039 


515 
491 
452 
398 
332 


23.371  ^ 

23.630  jgj 
23.811  j^ 
23.913  ^ 
23.940  — 

45 

23.895 


23.788 
23.626 
23.421 
23.180 

22.914 
22.633 
22.345 
22.058 
21.780 

21.518 
21.278 
21.067 
20.891 
20.756 

20.667 
20.631 
20.652 
20.736 
20.886 

21.103 
21.387 
21.735 
22.141 
22.596 

23.087 
23.599 
24.116 


107 
162 
205 
241 
266 


281 

288 
287 
27S 
262 


240 
211 
176 
135 
89 


36 

21 

84 

150 

217 

284 
348 
406 
455 
491 

512 
517 


Declina- 
tion. 


+57  28 


72.89 
72.09 


80 


19 

71.90  — 
72.30  ^ 
73.29  " 

149 

74.78 


76.71 
78.99 
81.52 
84.17 

86.84 
89.41 
91.81 
93.93 
95.70 

97.09 
98.03 
98.51 
98.51 
98.04 

97.10 
95.71 
93.90 
91.70 
89.15 

86.31 
83.21 
79.91 
76.48 
72.98 

69.48 
66.06 
62.82 
59.85 
57.22 

55.02 
53.33 
52.18 


198 


253 
265 

367 


357 
310 
212 
177 
139 


94 

48 

0 

47 

94 

139 
181 
220 
255 
284 

310 
330 
343 
350 
350 

342 
334 
297 
263 
220 

109 
115 


+0.06 
-0.4 


0.0 


19.618 
\  \.%^\ 

\+0.W» 
\-0.^ 


97.50 


yCoR 
%1 


Rjgirt     1 
AsnosioB. 


h    m 
12   11 

s 

33.284      ! 
33.573  "•  I 
33.892'^ 
34.182""! 
Sii.437*^ 

214 1 


34.651 
34.824 
34.954 
35.044 
35.096 

35.115 
35.104 
35.069 
35.013 
34.940 

34.855 
34.760 
34.658 


in 

130 

90 

u 

19 


11 
15 

56 
73 
85 

95 
102 

34.653'" 
34.447 '" 

104 


34.247 
34.161 
34.091 
34.042 

34.019 
34.027 
34.071 
34.157 
34.285 

34.458 
34.676 
34.935 
35.229 
35.550 

35.888 
36.236 


9( 

8< 
7( 
4! 
2 


4 

8 
12 
17 

21 
25 
29 
32 
33 

34 


36.579  ^ 


32.104 
1-(K6 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washimrton 
Mean  Tune. 


20Com». 

Mag.  6.7 


Right 
Ascension. 


Declina- 
tion. 


Jan.  0.7 
10.7 
20.7 
30.7 

Feb.    9.6 


Mar. 


19.6 
1.6 
11.6 
21.5 
31.5 

Apr.  10.5 
20.4 
30.4 

May  10.4 
20.4 

30.3 

June    9.3 

19.3 

29.3 

July     9.2 

19.2 
29.2 
Aug.  8.1 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

26.9 

Nov.    5.9 

15.9 

25.S 

Dec.     5.8 

15.8 
25.8 
35.7 


Mean  Place 
See  d.  Tan  d 


h   m 
12  25 


346 
332 
306 
273 
234 


s 
34.365 
34.711 
35.043 
35.349 
36.622 

35.866 
36.046 
36.192 
36.294 
36.354 

36.377 
36.366 
36.328 
36.265 
36.185 

36.090 
35.984 
35.871 
35.75-1 
35.639 

35.525 
35.417 
35.320 
35.237 
35.175 

35.135 
35.126 
35.151 
35.214 
:^5.319 

;i5.400 
35.063 
;^.899 
36.174  ^"■'' 


+21  20 
// 

64.63 


190 
146 
102 

60 

23 

11 
38 
63 

SO 
95 

106 
113 

117 

I 

115  ' 
114 

las 

97  ' 

S3  I 

40  I 
9  I 


0-, 


(si 

105 
150 

104 
23(> 


62.71 
61.26 
60.19 
69.63 

69.28 
69.41 
69.89 
60.69 
61.72 


182 
145 


Mag.  3.1 


107 
66 
35 

13 

48 

80 

103 

122 


!  62.94 

I  64.26  *^^ 

!  65.62  ^^« 

I  66.97  ^^ 

68.25  *® 
115 


69.40 

70.41 

171.24 

!  71.85 


72.40 
72.31 
71.97 
71.37 
70.52 


101 

S3 
fil 
40 
15 

{) 

34 

(K) 

85 

lU 


30S 
3:^1 


\i\,  u,    J.  ail  (/  XAIl 

a,  />«  a     l-hO.Ofi 


30.482 

30.JS13 
37.158'*^'' 
:J7.500  ^"^^ 

33.217 
1.074 


09.41 

vsm  "^ 

06.43 

lH4 

02.52  ^' 

22.'> 
00.27 

.-  «7  240 
24U 
2">4 
2.')1 
241 


55.38 
52.84 
50.33 

47.92 
45.09  ^ 
43.72  ''' 


80.18 
+0.391 

+0.03 
-0.1 


Right 
Afloension. 


h      m 
12    25 


341 
325 
297 
264 
227 

186 

145 

104 

67 

34 


s 
35.120 
35.461 
35.786 
36.083 
36.347 

36.674 
36.760 
36.906 
37.009 
37.076 

37.110  ^ 
37.114  — 
37.092  ^ 
37.049 
36.987 

36.910 
36.821 
30.724 
30.021 
30.514 

30.408 
30.306 
30.213 
30.13;^ 
30.073 

36.038 
30.032 
3().062 
30.133 
30.248 

30.407 

30.012 

30.859 

37.143 

37.457  ^'* 
3:J4 


37.791 
38.130 
38.481 


Declina- 
tion. 


-16  3 


// 


43 
62 
77 

89 

l»7 

103 

107 

100 

102 
93 
SO 
60 
35 

f) 

30 

71 

115 

159 

205 
247 
2S4 


15.13 
17.37 
19.66 
21.92 
24.11 

26.15 
28.03 
29.69 
31.14 
32.36 


234 
228 

227 
219 
204 

188 
166 
145 
121 
99 


33.34 

34.10 
34.65 
34.99 


76 
55 
34 


35.13  — 
5 

35.08 

34.85 

34.47 

33.93 

33.25 


345 
.345 


I  32.47 

i  31.59 

j  30.05 

1  29.09 

28.74 

27.85 
27.09 
20.49 
20.10 
25.99 

I  20.18 
I  20.09 
I  27.55 
'  28.74 
30.23 

32.01 
34.00 
30.10 


23 

38 
.'>4 
68 
78 

S8 
94 
96 
<15 
S9 

70 

no 

39 
11 

19 

51 

SO 

110 

149 

17.S 

199 
210 


31.005 
l.04\ 


\ 


+0.1H) 
-0.4 


12.48 

-o.\ 


y  Cniois. 

Mag.  1.6 


Right 
Aaoenslon. 


h      m 
12    26 


s 
33.971 
34.490 
34.979 
35.426 
35.821 

36.168 
36.431 
36.642 
36.790 
36.875 

36.904 
36.878 
36.805 
36.689 
36.534 

36.348 
36.132 
35.895 
35.643 
35.382 

35.125 
34.876 
34.644 
34.444 
34.283 


519 
489 
447 
895 
837 

373 

311 

148 

85 

39 


36 

73 

116 

155 

186 


216 
237 
252 
261 
257 


DecUna- 
tion. 


-56  38 


// 


250 
231 
200 
161 
111 


44.91 
46.90 
49.34 
62.12 
65.19 

68.45 
61.81 
65.21 
68.66 
71.81 

74.86 
77.70 
80.26 
82.49 
84.37 

86.84 
86.88 

87.47 


109 
344 

378 
S07 


836 
340 
885 

335 

805 

384 
356 


188 
147 

104 
59 


13 

87.60  — 
33 


34.120  — 

34.136    *^ 

34.226   ^ 

34.393  ^^^ 
246 

34.639 

34.958  ^^^ 

35.345  ^' 

35.789  ^^ 

36.279  ^^ 

518 

36.797 
37.328 
37.850 


87.2: 

86.49 
85.28 
83.69 
81.76 
.79.55 

I  77.15 

i  74.64 

;  72.11 

69.68 

67.47 


78 


121 
159 
193 
221 
240 


251 
253 
243 
221 
192 


531 

528 


65.55,33 
i  «^^2  ,,, 
62.95  ^ 
62.42  — 
62.45     ^ 

50 

63.04 


64.19 


115 


t'^  c-  1«^ 
bo. 8/ 


33.028 


54.24 
-1.520 


8  Gmnal 
Mag.  4 


R<iht 

ASOflDBQB. 


h     m 
12    29 


s 
49.531 
49.933 
50.321 
50.680 
51.002 

51.278 
51.502 
51.671 
51.784 
51.844 

51.854 
51.819 
51.745 
51.639 
51.506 

51.356 
61.189 
61.014 
50.835 
50.657 

50.484 
50.323 
50.176 
50.048 
49.944 


402 


S7« 


160 

113 

00 

10 


ss 

74 
106 
131 
153 

167 

175 
179 
ITS 
173 

161 
148 
137 
IM 
73 


49.871  3^ 
49.835  — 
49.840  * 
49.891  ^^ 
49.992  *°^ 

153 

50.145 
50.351^ 
50.609^ 
50.914  ^'^ 
51.258^ 

375 


51.633 
52.029 
52.430 


390 

401 


48.338 
1.341 
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KDmooklM. 
Mag.  3.9 


ft  Cord. 
Mag.  2.8 


84  Conue  nq. 
Mag.  5.2 


ct  MusoflB. 
Mag.  2.9 


7 
7 
7 
7 
6 

6 

5 
5 

.5 

.4 
.4 
.4 
.4 

.3 
.3 
.3 
.3 
.2 

L2 

1.2 

y.i 
i.i 
j.i 

r.i 

7.0 
7.0 
7.0 
7.0 

6.9 
5.9 
5,9 
!5.8 
5.8 

.5.8 
S5.8 
».7 


B%lit 


h     m 
12    29 


75 
71 
68 

83 

42 
39 

18 


s 
58.43 
59.18 
59.91 
60.59 
<1.2D 

61.72 
62.14 
62.43 
62.61 
62.67  — 

7 

62.60 
62.42 
62.16 
61.81 
61.39 

60.92 
60.41 
59.89 
59.36 
58.83 

58.33 
57.85 
57.42 
57.05 
56.74 

56.50 
56.35 
56.29  — 
66.32     ' 

13 
34 


18 


42 
47 

51 
53 


n 

48 
43 

37 
31 
34 

15 


tkn. 


Risfat 


56.45 

56.69 
57.04 
57.48 
58.02 
58.64 

59.32 
60.04 
60.79 


35 

44 
54 

83 

68 

73 

75 


+70  13 


M 


68 


77.66 

76.97 

76.94  — 

77J»  ** 

78.77  '" 
in 

82.78 
85.38 
88.23 
91.21 

94.20 

97.08 

99.74 
102.10 
104.07 


234 
260 
285 


167 
152 


106.69  ,^ 
106.62  ^ 
107.13  — 
107.10  ' 
106.55  " 

107 


106.48 

108.92 

101.89 

99.44 

96.62 

93.47 
90.05 
86.45 
82.72 
78.94 

76.19 
71.56 
68.16 
65.06 
62.35 

60.12 
58.44 
57.38 


150 
208 
245 
283 
315 

343 
360 
373 
378 
375 


368 
340 
310 
271 
223 


168 
106 


b      m 
12    30 


8 

2.421 
2.774 
3.111 
3.420 
3.696 

3.933 
4.129 
4.282 
4.395 
4.469 

4.510 


4.618  — 
4.499   " 


353 

337 
300 
378 
287 


106 

163 

118 

74 

41 

8 


DeoliiiA- 
tkm. 


Right 


-22  56 


f» 


4.457 
4.395 

4.316 
4.224 
4.121 
4.010 
3.896 

3.781 
3.669 
3.565 
3.476 
3.407 


43 

«3 
70 

03 

103 
111 
114 
115 

112 

104 

88 

60 

44 


3.363  jj 
3.351  — 
3.377   ^ 


3.446 
3.560 

3.722 
3.931 

4.184 
4.477 
4.801 

5.147 
5.504 
5.860 


69 

114 
162 

200 
253 
293 
324 
349 

357 
356 


16.71 

18.93 
21.28 
23.68 
26.07 

28.38 
30.57 
32.58 
34.42 
36.03 

37.42 
38.57 
39.50 
40.18 
40.63 

40.84 
40.83 
40.59 
40.15 
39.50 

38.68 
37.71 
36.61 
35.41 
34.19 

32.99 
31.86 
30.87 
30.08 
29.54 

29.31 
29.43 
29.91 
30.77 
32.00 

33.57 
35.43 
37.53 


235 
240 
230 
231 

219 
201 
184 
161 
ISO 

115 
83 
68 
45 
21 

1 

24 
44 
65 
82 

97 
110 
120 
122 
120 

113 
99 
79 
54 
23 

12 

48 

86 

123 

157 

186 
210 


h     m 
12    30 


8 

59.134 
69.477 
59.807 
60.112 
60.385 

60.621 
60.814 
60.964 
61.071 
61.137 

61.167 
61.164 
61.132 
61.078 
61.004 

60.915 
60.815 
60.707 
60^5 
60.481 

60.369 
60.262 
60.164 
60.078 
60.013 


343 
330 
305 
278 


108 

150 

107 

88 

30 

8 
32 
54 

74 
80 

100 
108 
112 
114 
112 

107 
98 
86 
65 
43 


59.970  j^ 
59.956  — 
59.976  * 


60.034 
60.133 

60.276 
60.463 
60.694 
60.964 
61.266 

61.592 
61.932 
62.277 


58 

99 

143 

187 
231 
270 
302 
326 

340 
345 


Dfldina- 
tkm. 


Rigbt 


+18  49 


// 


189 

154 

118 

80 

30 


46.63 
44.74 
43.20 
42.02 
41.22 

40.83 

40.81  — 

41.15  ^ 
65 

80 

108 


41.80 
42.69 

43.77 
44.99 
46.26 
47.54 
48.77 

49.89 
50.90 
51.75 
52.40 
52.86 

53.09  2 
53.11  — 
52.88   ^ 

46 
72 
96 


122 
127 
128 
123 
112 

101 
85 
65 

46 
28 


52.42 
51.70 

50.74 
49.53 
48.07 
46.37 
44.45 

42.31 
40.01 
37.60 
35.13 
32.65 

30.25 
27.99 
25.97 


121 
146 
170 
192 
214 

230 
241 
247 
248 
240 

226 
202 


b     m 
12    32 


8 

13.88 
14.61 
15.31 
15.95 
16.51 

17.00 
17.39 
17.69 
17.90 
18.02 

18.06 
18.00 
17.87 
17.67 
17.41 

17.09 
16.72 
16.32 
15.89 
15.44 

15.00 
14.57 
14.17 
13.81 
13.52 

13.30 
13.18 
13.17 
13.26 

13.47 

13.80 
14.23 
14.77 
15.39 
16.08 

16.81 
17.56 
18.30 


73 
70 
64 
SO 

49 

80 
30 
21 

12 

4 

8 

13 
» 
26 
32 

37 
40 
43 
46 
44 

43 
40 
36 
29 
22 

12 
1 

9 
21 
33 

43 
54 

62 
60 
73 

75 
74 


Declina- 
tion. 


-68  40 


// 


30.62 
32.33 
34.56 
37.23 
40.27 

43.59 
47.11 
50.73 
54.37 
67.97 

61.44 
64.72 
67.74 
70.44 

72.78 

74.70 
76.16 
77.13 
77.58 
77.52 

76.95 
75.88 
74.34 
72.38 
70.07 

67.48 
64.72 
61.87 
59.06 
56.40 


171 
223 
267 
304 
332 

352 
362 
364 
360 
347 

328 
302 
370 
234 
192 


146 
97 
45 

6 
57 

107 
154 
196 
231 
259 

276 
285 
281 
266 
241 

53.99^ 

^^•^  m 
50.38  ,^^ 

105 

49.33 
48.88  — 

14 

49.02 
49.77 
51.13 


75 
136 


ace 
vid 


56.924       104.25 
2.958        •i'2.784 


a    l-hOX 
f   1-0.4 


^—1917- 


t 


1.405 
1,066 


16.40 
-0.423 


58.031 
1.057 


13.073 


42.18 


05 


+0.18 
-0.1 


+0.06 
-0.4 


-0.03 
-0.1 


.or 


+0.06 
1-0.4 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Jan.  0.8 
10.7 
20.7 
30.7 

Feb.    9.6 

19.6 
Mar.  1.6 
11.6 
21.5 
31.5 

Apr.  10.5 
20.5 
30.4 

May  10.4 
20.4 

30.3 
June    9.3 

19.3 

29.3 

July     9.2 

19.2 
29.2 
Auj,'.  8.2 
18.1 
28.1 

Sept.  7.1 
17.0 
27.0 

Oct.  7.0 
17.0 

2().9 

Nov.    5.9 

15.9 

25.9 

])<'<•.     5.8 

15.8 
25.8 
35.7 


Mt*aii  Place 
Ser  S,  Tim  ,J 


€  Vtwm  Majoils. 

(Alioth.) 
Mag.  1.7 


Right 
Asrension. 


h      m 
12    50 


s 
23.948 
24.449 
24.941 
25.406 
25.833 

26.203 
26.512 
26.750 
26.916 
27.009 

27.033 
26.991 
26.890 
26.739 
26.547 

26.319 
26.064 
25.793 
25.511 
25.226 

24.945 
24.675 
24.424 
24.19S 
24.004 

23.860 
23.743 
23.689 
23.695  f 
23.765  '" 

139 

23.904 
24.112 
24.390 
24.732 
25.131 


fiOl 
492 
4«7 
436 

370 


300 

238 

IM 

08 

24 


42 
101 
Iftl 
102 
228 


255 
271 
282 
285 
281 


270 
251 
22t> 
194 


107 
54 


Declina- 
tion. 


+56  23 

re 

71.62 


128 
68 


70.34 

69.66 

69.62  — 

70.17   ** 
113 


71.30 
72.96 
75.03 
77.42 
80.05 

82.79 
85.53 
88.16 
90.60 
92.75 

94.55 
95.96 
96.91 
97.40 


<^Vizslnit. 
Mag.  3.7 


Right 
Ajv«aiiion. 


h 
12 


m 
51 


166 
208 
280 
263 
274 


274 
283 
244 
215 

INO 


141 
95 
49 

97.41  -^ 

47 


208 
27K 
342 


90.94 

95.99 
94.59 
92.76 
90.53 


95 

140 
183 
223 
280 


87.93 

85.03  ^ 

81. 8«^^' 

78.49  ^" 

74.97  ^^ 
358 

71 .39 

358 

346 


()7.81 
64.35 


(U.07'^® 


3W  i  . 


4-U', 


58.08 


299 
2t>l 


25.576        !  55.4 


26.053  **"" 


26.550 


497 


53.32 
51.70 


215 
162 


22.936 


Y*^,  Tniif^l  1.807 
?.  Du,  d     1-0.4 


9().4G 
+1.505 

+0.10 
-0.2 


s 

26.250 
26.584 
26.908 
27.210 
27.486 

27.726 
27.929 
28.094 
28.220 
28.309 


384 
824 
302 
275 
241 

208 

105 

126 

80 

55 


28.364 
28.388  — 
28.386  ^ 


28.359 
28.313 

28.251 
28.173 
28.084 
27.987 
27.884 

27.779 

J7.0/4 

100 

91 

to 

56 


27 
46 
62 

78 

89 

97 

103 

la') 


27.574 
27.483 
27.408 

27.352 
27.323  -' 
27.324 
27.363 


27.444 


29 

1 

39 

81 


124 

27.568 
27.736  ^^ 
27.948  ^]^ 
28.200  ^'**^ 
28.485  ^'' 

311 

28.796 
29.123 
29.456  ^^ 


32: 


25.308 

t  1.002 
+0.0<> 
-0.4 


DecUna- 
tton. 


+  3  50 


// 


200 

108 
170 
145 
114 


84 

54 


43.90 
41.81 
39.88 
38.18 
36.73 

35.59 
34.75 
34.21 
33.97  — 
33.99     ^ 

25 

34.24 
34.66 
35.23 
35.91 
36.65 

37.41 
38.18 
38.92 
39.61 
40.24 

40.79 

41.24 

41.57 

41.75 

41.79  — 
15 

41.64 

41.30 

40.74 

39.93 

38.89 

37.59 
36.04 
34.28 
32.33 
30.23 

28.a5 
25.85 


42 
57 
68 
74 
76 

77 
74 
69 
63 
55 

45 
33 
18 


34 

56 

81 

104 

130 

155 
176 
195 
210 
218 

220 


23.71  ^^^ 


53.79 
-0.2 


ct  Can.  Yen.  teq. 
Mag.  2.9 


Right 


h      m 
12    52 


890 
881 
850 


8 

9.829 
10.219 
10.600 
10.959 
11.287 

11.574 
11.815 
12.006 
12.143 
12.232 

12.273 
12.271 
12.230 
12.155 
12.063 

11.927 
11.786  "* 


287 


241 
100 
138 


41 

2 

41 

75 

102 

125 


11.627 
11.461 
11.292 

11.123 
10.960 
10.806 
10.666 
10.548 


159 
166 
109 
169 


163 
154 
140 
118 
93 


I>ecUiia- 
tion. 


+38  46 


M 


38.03 
36.37 
36.21 
34.67 


166 

116 

6* 


34.47^ 

42 

34.89 


36.80 
37.13 
38.81 
40.74 

42.86 
46.04 
47.21 
49.28 
61.19 

62.86 

54.24 

55.30 

56.01   33 

56.34  — 
5 

56.29 

55.87   ^ 


01 

ISS 
168 
103 
212 

218 
217 
207 
101 
106 


130 

106 

71 


10.455   ^ 

10.395  22 
10.373  — 

10.396  ^ 
10.466  ™ 

121 

10.587 
10.762*'*    34.09 


55.06 
53.87 
52.34 

50.48 
48.30 
45.84 
43.14 
40.25 

37.21 


81 
119 
153 
186 


218 
246 
270 
289 
304 


dXuee 
Mag.  3.6 


10.989 
11.264 
11.582 

11.935 
12.310 
12.695 


227 
275 
318 
353 


375 
385 


30.96 
27.91 
25.01 

22.36 
20.02 
18.10 


312 

313 
305 
290 
265 


234 
192 


R^lt 


Di 


h      B 
12    66 


I   8.856 

V 


58.99 


8 

32.73 
33.67 
34.37 
36.12 
36.81 

36.42 
36.92 
37.33 
37.64 
37.86 

37.96 
37  J8 
37  Jl 
87.76 
37.61 

37.20 
36.82 
36.39 
36.92 
36.42 

34.91 
34.40 
33.91 
33.47 
33.10 

32.80 
32.59 
32.50 
32.53 
32.70 

32.99 
33.41 
33.95 
34.61 
35.34 

36.13 
36.96 
37.79 


84 
80 
75 

60 
61 

50 
41 

tl 

SI 
10 

2 

7 
16 
24 

31 

38 
43 
47 
50 
51 

51 
49 
44 

37 
30 

21 
9 

3 
17 
29 

42 
54 

66 
73 
79 

83 
83 


5 
5 

6 
8 

t 


32.256 
S.088 


^ 
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L  0.8 
10.7 
20.7 

ao.7 

>.     9.7 

19.6 
r.  1.6 
11.6 
21.6 
31.6 

r.  10.5 
20.5 
30.4 

y  10.4 
20.4 

30.4 

le    9.3 

19.3 

29.3 

iy     9.8 

19.2 
29.2 
g.  8.2 
18.1 
28.1 

pt.  7.1 
17.1 
27.0 

t.  7.0 
17.0 

26.9 

IV.    5.9 

15.9 

25.9 

sc.    5.8 

15.8 
25.8 
35.8 


Mag.  3.0 


Bight 
Aaoenskm. 


Declina- 
tion. 


aPlace 
^,Ttod 


306 


h      m 
12    58 

8 

3.623 
3.961 
4.289 
4.597 
4.880 

5.129 
5.340 
5.512 
5.644 
5.740 

5.799 
5.826 
5.826 
5.800 
5.753 

5.687 
5.607 
5.515 
5.414 
5.306 

5.194 
5.083 
4.977 
4.879 
4.795 

4.732 
4.694 
4.687  — 
4.717  ^ 
4.788  ^* 

110 

4.904 

161 

ao5 

346 
381 
810 

836 
835 


+11  23 


// 


340 

311 

173 

133 

96 

50 

37 
0 
36 
47 
66 

80 
03 

101 
106 
113 

111 

106 

06 

84 

68 

38 


5.065 
5.270 
5.516 
5.797 

6.107 
6.433 
6.768 


306 
181 
151 
117 
83 


46 


65.41 
63.36 
61.55 
60.04 
58.87 

58.05 
57.59 
57.48  — 
57.68  " 

47 
73 

87 

06 

105 

107 

104 

06 
80 
77 
68 

47 

30 


58.15 

58.87 
59.74 
60.72 
61.77 
62.84 

63.88 
64.86 
65.75 
66.52 
67.15 

67.62 
67.91   ,, 
68.03  — 
67.95    * 


67.65 

67.14 
66.38 
65.39 
64.14 
62.66 

60.94 
59.01 
56.88 
54.63 
52.30 

49.96 
47.68 
45.53 


30 
51 

76 

90 

135 

148 

173 

198 
313 
335 
333 
334 

338 
315 


^ViXllllit. 

Mag.  4.4 


Risht 
Aarenalon. 


Daclina- 
tfcm. 


h   m 
13  5 


s 

39.882 
40.220 
40.549 
40.858 
41.143 

41.395 
41.612 
41.791 
41.934 
42.041 

42.114 
42.157 
42.172  — 
42.163  ® 

33 

49 

67 

80 

91 

100 

106 


338 
339 
309 
385 

353 


317 
179 
143 
107 
73 


43 


2.714 
1.020 


77.96 
-^0,202 


42.131 

42.082 
42.015 
41.935 
41.844 
41.744 

41.638 
41.530 
41.425 
41.327 
41.241 

41.176 
41.135 
41.126  -- 
41.154   ^ 
41.223 


-55 


// 


1 


I 

108  I 
105  I 

08  I 

86 

65 

41 
9 


53.04 
55.13 
57.17 
59.09 
60.82 

62.34 
63.61 
64.63 
65.38 
65.89 

66.17 
66.25 
66.16 
65.91 
65.56 

05.11 
64.59 
64.01 
63.40 
62.77 

62.15 
61.54 
60.96 
60.45 
60.03 


300 

304 
193 
173 
153 


137 

103 

75 

51 

38 

8 

0 
35 
85 
45 

53 
58 
61 
63 
63 

61 
58 
51 
43 
30 


41.338 
41.499 
41.704 
41.951 
42.232 

42.542 
42.869 
43.204 


115 

161 
305 
347 
281 
310 

327 
335 


69.73    jg 

59.58  — 

59.60     ^ 

59.85  ^ 

60.33  ^ 
75 

61.08 

101 
129 
154 
174 
193 

203 
209 


48  Conue. 
Mag.  4.3 


62.09 
63.38 
64.92 
66.66 

68.58 
70.61 
72.70 


Right 
Aiioeiision. 


h 
13 

8 

0.960 
1.318 
1.668 
2.003 
2.310 

2.583 
2.818 
3.009 
3.156 
3.259 

3.322 
3.347 
3.339 
3.300 
3.235 

3.148 
3.044 
2.924 
2.793 
2.655 

2.514 
2.372 
2.235 
2.108 
1.997 


m 
8 


358 
350 
335 
307 
273 


235 
191 
147 
103 
63 


1.905 
1.842 


23 

8 
39 
65 

87 

104 
120 
131 
i:i8 
141 

142 
137 
127 
HI 
92 

63 


39.035 
1.004 


MM 


-hOM 
-0.3 


i     1,UU 

1+0.06 
1-0.4 


46.20 
-0.089 


-0.01 
-0.3 


29 

1.813  — 
1.822  ® 
1.874   ^^ 

100 
1.974 

150 
198 
244 
283 
318 

340 
353 


2.124 

2.322 
2.566 
2.849 

3.167 
3.507 
3.860 


Declina- 
tion. 


+28  17 


37.03 
35.12 
33.62 
32.57 
31.99 

31.90 
32.27 
33.05 
34.20 
35.64 

37.31 
39.11 
40.96 
42.79 
44.54 

46.14 
47.55 
48.71 
49.61 
50.22 

50.52 
50.51 
50.17 
49.51 
48.54 

47.24 
45.65 
43.78 
41.64 
39.27 

36.70 
33.99 
31.18 
28.35 
25.58 

22.95 
20.53 
18.42 


191 

150 

105 

58 


37 

78 

115 

144 

167 


180 
185 
183 
175 
160 


141 

116 

90 

61 

30 

1 

34 

66 

97 

130 

159 
187 
214 
237 
257 

271 
281 
283 
277 
263 

242 
211 


80  Cannin  Venat. 

Mag.  4.7 


Right 
Ajoension. 


h      m 
13     13 


Declini^ 
tion. 


+40  59 


8 

50.216 
50.611 
51.002 
51.378 
51.726 

52.036 
52.304 
52.522 
52.690 
52.807 


/f 


395 
391 
376 
348 
310 


I  72.15 
i  70.33 
I  69.03 
I  68.28 


183 

130 

75 


268 
218 
168 
117 
66 


19 

68.09  — 
35 


68.44 
69.31 
70.65 
72.37 
i  74.39 


52.873  ^ 
52.894  — 
52.873  ^ 
52.814  ^* 
52.723   ®^ 

119 

52.604 

141 
160 
172 
180 
185 


0.119 

1.136 


52.463 
52.303 
52.131 
51.951 

51.766 
51.581 
51.404 
51.239 
51.091 

50.968 
50.876 
50.821 
50.811 
50.850 

50.944 
51.091 
51.294 
51.550 
51.853 

52.196 
52.566 
52.956 


185 


[II 


165 
148 
123 

92 
55 
10 


87 
134 
173 
303 
333 

333 
234 
227 
210 
180 

160 

136 

90 

51 

11 

29 

71 

110 

;  88.34  ^^ 
'  184 


76.61 
78.94 
81.28 
83.55 
85.65 


87.54 
89.14 
90.40 
91.30 
91.81 

;  91.92 

,91.63 

90.92 

89.82 


86.50 
84.32 
81.84 


39,  „ 


79.10 


04 


14 


<  I 


203 
256 
303 
343 

370  ' 
390 


76.13 

73.00 
69.77 
66.51 
63.32 
60.28 

57.46 
54.98 
52.90 


218 
248 
274 
297 
313 

323 
326 
319 
304 
282 


248 
208 


49.448 


+0.06 
1-0.4 
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Woahlnston 
Mean  Time. 


Jan.  0.8 
10.8 
20.7 
30.7 

Feb.    9.7 

19.7 
Mar.     1.6 

11.6 
21.6 
31.5 

Apr.  10.5 
20.5 
30.5 

May  10.4 
20.4 

30.4 

June    9.4 

19.3 

29.3 

July     9.3 

19.2 
29.2 
Aup.  8.2 
18.2 
28.1 

Sept.  7.1 
17.1 
27.1 

Oct.  7.0 
17.0 

27.0 

Nov.    5.9 

15.9 

25.9 

Dec.    5.9 

15.8 
25.8 
35.8 


Mean  Place 
Sec  d,  Tan  ^ 


€  Centanri. 
Mag.  2.6 


Rixht 
Asceiision. 


h      m 
13     34 


I>ei-lina- 
tion. 


37.607 
38.113 
38.610 
39.089 
39.536 

39.943 
40.303 
40.613 


506 
407 
479 
447 
407 


800 

310 


40.872  ^ 


41.078 

41.232 
41.336 
41.391 
41.399 
41.363 

41.284 
41.167 
41.014 


206 
154 

104 
55 

8 

36 
79 

117 

ir>3 


-^^   2 

If 

34.11 


40.832  ^^^  i 
40.623  ^'* 

227 

40.396  1 
40.159  ^'  j 
39.921  ^^^  1 
39.f>91  ^^  I 
39.482  '^^  1 

177  ! 


35.32 
36.96 
38.98 
41.31 

43.89 
46.64 
49.51 
52.42 
55.32 

58.15 
60.86 
63.40 
65.72 
67.78 

69.55 
71.00 
72.08 

73.05 


121 
164 
202 
233 
258 


275 
287 
201 
290 
283 


271 
254 
232 
206 
177 


145 

108 
69 

2S 

12 
130 


39.305 

39.170 

39.088 

39.070- 

39.123 


\  I 


i:io 

.S2 
IS 


72.93 
72.40 
71.47 

70.17 

^,,j  f.  „  162 
08 .5o 

1S9 

66.60 

C4  rr.  211 

04. 5o 


62.:^2 


00.06  ""^ 
W  ;  _  ..  22«J 


ii:s 
39.251 
3*). 454  ^f 
39.732  ^"'"^ 
40.077  •^^■'' 


57.80 


2()) 


179 


40.'1S1 

40.931 
41.414 
41.913 


4:>() 


4S3 
499 


54.03 

r.>  --  1^'> 
52.0/ 

10.") 
5i» 

10 

40 
.S9 


51.52 
50.93 

oO.S3 

51.2:j 

52.12 


37.129 


D^a,  D^a    Lo.OS 


41.01 
- 1 .329 

-0.08 
-0.4 


mVizgiiiis. 
Mag.  5.2 


RiKht 
Aacension. 


Declina- 
tion. 


h 
13 


m 
37 


s 

15.868 
16.207 
16.542 
16.865 
17.167 

17.442 
17.684 
17.893 
18.067 
18.207 


330 
385 
323 
802 
275 


242 
209 
174 
140 
106 

18.313  .g 
18.388  ^ 
18.436  ^^ 
18.465  — 
18.451  * 

27 


18.424 
18.377 
18.310 
18.228 
18.132 

18.024 
17.909 
17.792 


47 

67 

82 
96 

las 

115 
117 


-   8   17 

10.32 


TBotftis. 

Mag.  4.5 


Right 
Ascension. 


12.31 
14.28 
16.18 
17.94 


100 
107 
100 
176 
157 


136 

112 

80 

64 

43 


22 


17.678  ^*^ 
17.572  ^^'' 

91 

17.481 
17.414 
17.375 


17.371  - 
17.410 


67  I 

..I 


84 


17.494 
17.026 
17.806 
18.030 
18.294 

18.590 
18.910 
19.243 

J  5.201 
l.OU 

l+O.lHi 
l-(^.4 


132 

224 
261 

2l>«'. 


19.51 
20.87 
21.99 
22.88 
23.52 

23.95 
24.17 
24.22  — 
24.11    " 
23.86 

23.62 
23.09 
22.60 
22.05 
21.46 

20.86 
20.24 
19.64 
19.07 
18.55 

18.12 
17.81    ,. 

lo 

17.06-- 
17.69  ^^ 
17.94   ^ 

4.S 

18.42 

19.17    "^ 
101 


25 
34 

43 
49 
55 
59 
60 

62 
60 
i}i 
52 
43 

31 


320 
3.i:< 


20.18 
21.40 
22.90 

24.07 
20.53 
28.48 


128 
150 
171 


1.S6 
193 


4.50 

-O.OV 
-O.V 


h 
13 


m 
43 


s 

19.678 
20.015 
20.351 
20.678 
20.985 

21.266 
21.515 
21.729 
21.905 
22.045 

22.148 
22.217 
22.253 


337 
386 
827 
307 
281 

240 
214 
176 
140 
108 

60 
36 
8 


22.261  — 
22.242   " 

42 

22.200 
22.134 
22.051 
21.951 
21.836 

21.712 
21.581 
21.447 
21.317 
21.196 


66 

83 

100 

115 

124 

131 
134 
130 
121 
107 


21.089    ^ 

21.003   ^ 

20.947    21 

20.926  — 

20.945    ^^ 
64 

21.009 

113 

161 
207 
249 
284 


21.122 
21.283 
21 ,490 
21.739 

22.023 
22.336 
22.664 


Declina- 
tkni. 


+17  51 


// 


57.21 
55.08 
53.22 


213 
186 


51.72  "^ 


50.62 

49.94 
49.69 
49.84 
50.36 
51.21 

52.33 
53.64 
55.08 
56.58 
58.09 


110 
68 

25 

15 

&3 

85 

112 

181 
144 

150 
151 
146 


59.55 

60.91  ^^ 

62.11  ^^ 

63.15  ^^ 

63.99   ^ 

61 
64.60  37 

64.97    jj 

65.08  — 

64.93    ^"^ 

64.52   *^ 
70 


63.82 
62.86 
61.61 
60.08 
58.31 


06 
125 
153 
177 
202 


313 

328 


223 

240 

51.66  ,.^ 
252 

49.14  ^.„ 
,  258 

!  46.56  ,„ 

j  255 

i  ^^-Ol  246 

39.26 


19.071 


71.79 


Bight    s 


h 
13 


m 
44 


s 

16.726 
17.155 
17JSSI 
18.019 
18.425 

18.798 
19.127 
19.404 
19.627 
19.793 


429 
435 


406 
373 


329 


f?7 


166 
108 


19.901 
19.95S  — 
19.951    ' 
19.90S  ^ 
19.810  " 

133 
19.677 
19.511 
19.318 
19.102 
18.870  ^ 

243 


166 
193 

216 


18.627 
18.380 


2a: 


18.135  ^*^ 

237 
219 
196 


17.898 
17.679 


17.320  J2. 
17.198   .^ 

17.123 ;; 

17.104  — 

17.146 
17.250  ^'^ 
17.420  ^^ 
17.655  ^' 
17.949  ^'* 

345 


18.294 
18.681 
19.096 


o>< 


415 


16.341 
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APPAEENT  PLACES  OF  STARS,  1917, 


429 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0.8 

ao.8 

90.7 
.    9.7 

19.7 
.  1.7 
11.6 
21.6 
31.6 

.  10.5 
20.5 

ao.5 

^  10.5 
20.4 

30.4 

e    9.4 

19.4 

29.3 

f     9.3 

19.3 
29.2 
\.  8.2 
18.2 
28.2 

►t.  7.1 
17.1 
27.1 

i.  7.1 
17.0 

27.0 

V.    6.0 

15.9 

25.9 

ic.    5.9 

15.9 
25.8 
35.8 


Xvixglnlg. 
Hag.  4.6 


Rdlit 


h      m 
14    14 


nPlace 
9,Tan^ 


f 

37.380 
37.717 
38.068 

O0.«HF«f 

ss.ns 

30.012 
39.285 
39.527 
39.737 
39.917 

40.064 
40.180 
40.268 
40.326 
40.356 

40.362 
40.341 
40.297 
40.229 
40.142 

40.036 
39.917 
39.791 
39.661 
39.534 

39.418 
39.319 
39.248 


337 
841 
335 


173 
942 
310 
180 
147 


116 
88 
58 

30 
« 

31 
44 

68 

87 

105 

110 
125 
130 
137 
115 


71 


37 

39.211  — 
39.214    ' 

49 

39.263 

97 
149 
197 
241 

278 

309 
327 


39.360 
39.509 
39.706 
39.947 

40.225 
40.534 
40.861 


D«cliii»- 
tioa. 


-12  59 


tr 


176 
180 
179 
170 
158 


142 

123 

108 

83 

51 

44 

25 


26.98 
28.74 
30.54 
32.33 
34.03 

35.61 
37.03 
38.26 
39.29 

40.11 

40.72 
41.16 
41.41    ^^ 
41.52  — 
41.49    * 

14 

41.35 
41.10 
40.78 
40.38 
39.91 

39.39 

«)o.o4 

38.25 
37.64 
37.05 

36.49 
36.00 
35.61 
35.37 


25 
32 
40 
47 
53 

55 

50 
51 
50 
55 

49 

39 

94 

8 


35.29  — 

14 

35.43 
35.79 
36.42 
37.29 
38.42 


39.77 
41.32 
43.01 


36 

63 

87 

113 

135 

155 
169 


i 


36.912 
2.026 


22.71 
-^.231 


SLlbne. 
Mag.  6.3 


R%ht 
Awwmion. 


h  m 
14  18 


8 

57.924 
58.258 
58.597 
58.931 
59.251 

59.549 
59.823 
60.067 
60.280 
60.462 

60.612 
60.732 
60.823 
60.884 
60.918 

60.927 
60.909 
60.868 
60.803 
60.718 

60.615 
60.497 
60.371 
60.241 
60.112 


334 

339 
334 
330 


274 
244 
213 
182 
150 

120 

91 

51 

34 

9 

18 
41 
65 
85 
108 

118 
136 
130 
129 
117 


59.995 
59.894 
59.819 
59.778 
59.775  ~ 

44 

59.819 
59.913 


101 
75 
41 
3 


94 


60.055  "^ 

191 
235 
274 


60.246 
60.481 

60.755 
61.059 
61.383 


304 
334 


Derllna- 
tkm. 


-11  20 


ff 


12.71 
14.49 
16.29 
18.06 
19.73 

21.27 
22.63 
23.77 
24.71 
25.43 

25.94 
26.27 
26.41 


26.42  — 
26.30   " 

24 


178 
180 
177 
167 
154 


136 

114 

94 

72 

51 

33 
14 


26.06 

25.74 
25.35 
24.90 
24.41 


32 
39 
45 
49 
53 

57 
57 
57 
54 
49 

42 

30 


23.88 
23.31 
22.74 
22.17 
21.63 

21.14 
20.72 
20.42   ^^ 

20.27  — 

20.28  ^ 

24 

20.52 

20.98 
21.69 
22.(>5 
23.80 

25.27 
26.86 
28.57 


46 

71 

96 

121 

141 

169 
171 


57.478 
1.020 


-hO.06 
-0.3 


"0.01 
-0.6 


7.90 
-0.201 


-O.Ol 
-0.6 


0  Botftli. 

Mag.  4.1 


Right 
Afloenslon. 


h      m 
14     22 


s 

22.235 
22.656 
23.097 
23.542 
23.976 

24.386 
24.762 
25.092 


421 
441 
445 

434 
410 


376 
330 


25.370  ^ 


25.594 


224 

166 


25.867  ^^ 
25.916  — 
25.910  ® 
25.853  *" 

104 

25.749 


147 
184 
218 
244 
265 


25.602 
25.418 
25.200 
24.956 

24.691 
24.412 
24.127 
23.843 
23.568 

23.312 
23.083 
22.892 
22.747 
22.657 

22.628  "~" 
22.667  ^ 
22.776  ^^ 


279 
2% 
7M 
Ttb 
256 


22U 

li)l 

145 

90 

2f) 


22.955 
23.201 

23.509 
23.8G9 
24.270  ^^ 


246 

308 


360 


DpcIIiia- 
tion. 


+52  13 


ft 


39.80  ^, 

231 

37.49  ,„ 
^•72  n8 

34.01  — 

10 

34.11 

73 
130 
181 
224 
256 


36.14 
37.95 
40.19 

42.75 
45.52 
48.39 
51.26 
54.04 

56.62 
58.94 
60.92 
62.51 
63.67  ^^*^ 


277 
287 
287 
278 
25S 


232 
108 
159 


64.37  ^ 
64.60-- 
64.34  ^ 
63.60  ^^ 
62.39  "* 

166 

60.73 

58.64 
56.15 
53.32 
50.18 

46.81 
43.26 
39.63 
36.00 
32.48 

29.15 
26.15  ^ 
!  23.55  ^ 


209 
249 
283 
314 
3.37 


3G3 
36» 
3.^2 
333 


22.329 
1.633 


62.20 
+1  .^VA> 


/Botftts. 
Mag.  5.4 


Right 
AflC8iifllon. 


h 
14 


m 
22 


s 

36.046 
36.373 
36.708 
37.040 
37.361 

37.662 
37.938 
38.183 
38.395 


327 
335 
332 
321 
301 

276 
245 
212 


38.573  "* 
144 

38.717  ^^ 
38.825 
38.901   ^, 
38.946   j^ 
38.960  — 

14 


38.946 
38.905 
38.840 
38.753 
38.646 

38.521 
38.384 
38.239 
38.090 
37.943 


41 

65 

87 

107 

125 

137 
145 
149 
147 
136 


37.807  j^^j 
37.688  g, 
37.593  ^2 
37.531  23 
37.508  — 

21 


37.529 
37.599 
37.719 
37.888 
38.104 


38.361 
38.651 
38.966 


70 
120 
169 
216 
257 

290 
315 


+0.04 

1-0.3 


+0.07 
-0.^ 


35.703 

\  \.o^:a 

V 


Declina- 
tioii. 


+19  35 


// 


43.59 
41.31 
39.33 
37.71 
36.50 


228 
198 
162 
121 
77 


35.73    3j 

35.42  — 

35.55   " 

36.09  ^ 

36.99   ^ 
122 

38.21 

145 
162 
171 
175 
171 


39.66 
41.28 
42.99 
44.74 

46.45 
48.05 
49.53 
50.82 
51.89 

52.73 
53.29 
53.58 


53.59  — 

53.30  ^ 
59 


160 
148 
129 

107 

84 

56 
29 


52.71 
51.82 
50.63 
49.15 
47.38 


45.36 
13.11 
40.67 
38.08 
35.43 

32.77 
30.21 
27.80 


89 

119 
148 
177 
202 

225 
241 

259 
265 
266 

256 
241 


+0,^ 

-O.'i 


58.11 
+^.75«> 
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Washington 
Mean  Time. 


Jan.  0.8 
10.8 
20.8 
30.7 

Feb.    9.7 


Mar. 


]9.7 
1.7 
11.6 
21.6 
31.6 

Apr.  10.6 
20.5 
30.5 

May  10.5 
20.4 

30.4 

June    9.4 

19.4 

29.3 

9.3 


Julv 


Aug. 


19.3 
29.3 

8.2 
18.2 
28.2 


Sept.  7.1 
17.1 
27.1 

Oct.  7.1 
17.0 

27.0 

Nov.    fi.O 

UJ.O 

25.9 

Dec.     5.9 

15.9 
25.8 
:i5.8 


Mean  Place 
Sec  o,  Tiui  d 


Mag.  5.0 


Rijfht 
Ascension. 


h 
14 


m 
23 


s 
55.873 
56.197 
56.526  ^^ 

326 


324 


56.852 
57.165 

57.459 
57.728 
57.970 
58.181 
58.362 

58.511 
58.629 
58.719 
58.780 
58.812 

58.820 
58.802 
58.762 
58.697 
58.614 

58.512 
58.395 
58.209 
58.138 
58.008 


313 
294 

209 
242 
211 
181 
149 


118 
90 
61 
32 


18 
40 

S3 
102 

117 
120 

i:u 

130 
120 


Dct'linu- 
tiun. 


-   1   51 


// 


57.888  j^^ 
57.784  •g 
57.705  ^g 
57.656  j^ 
57.646  -  - 

34 

57.680 


30.98 
32.94 
34.83 
36.58 
38.12 

39.43 
40.47 
41.22 
41.70 
41.90 

41:87 
41.61 
41.18 
40.62 
39.95 

39.21 

38.45 

37.67 

.  36.92 

i  36.21 

I  35.54 

j  34.95 

j  34.43 

34.00 

33.70 

33.54 


33.51  -" 
ill)  jt«-    •**' 

0.5.D/ 


196 
189 
175 
154 
131 


104 
75 
48 
20 

3 

26 
43 
56 
67 
74 

76 

78 

71 
67 

5fl 


52 


43 
30 
US 


34 .02 

34.58 


5-.     'TO* 
I 


-PI  ^ 

/u3 

5/  .89  J 

58.071  .';' 

58.294  '"'^ 
2fil 


58.555 
58.816 
59.1()0 


21U 
311 


1  35.38 
I  30.41 
j  37.09 
139.17 
j  40.85 

!  42.08 
I  44.00 
I  4(J.55 


35 

56 
SO 

103 
12S 
US 
KvH 
1K3 

1»2 
li*"> 


55.458 
1.001 


a,  Du  a    liO. 


06 


23.14 
-0.032 

0.00 
-0.0 


6  Urgfle  Mlnoris. 
Mag.  4.4 


Right 
Aacenskm. 


h      m 
14     27 


s 
38.93 
39.80 
40.74 
41.71 
42.67 

43.58 
44.43 
45.18 
45.80 
46.27 

46.60 
46.77 
46.76 
46.61 
46.32 

45.88 
45.33 
44.68 
43.95 
43.15 

42.30 
41.43 
40.55 
39.68 
38.85 

38.08 
37.37 
30.76 
30.20 
35.90 

35.67 
35.60 
:y).09 
35.94 
36.35 

30.93 
37.02 
38.43 

40.979 

4.\r>\ 


87 
94 
97 
96 
91 

85 
76 
62 
47 
33 

17 

1 
15 
29 
44 

55 
65 
73 
80 
S.". 

S7 
8S 
S7 
J« 

/  I 

71 
til 
50 

23 


2.") 


41 


Doclinn- 
tion. 


+  76     3 
29.25 


205 
142 


f  I 


27.20 

25.78 

25.01    ^^ 

24.91  — 
59 


25.50 
26.73 
28.54 
30.84 
33.55 

36.54 
39.70 
42.90 
46.04 
49.00 

51.70 
54.06 
56.00 


128 
181 
330 
271 
299 


316 
320 
314 
296 
270 


236 
194 


K-  J-  »7 
0/  .4* 


58.44 

58.88 
58.79 
58.16 
57.01 

5-  .-,.-  160 
f).3o 

212 
53.23 
50.68 


97 
41 

9 

63 

115 


2.K» 


'>Q4 

47.74  -^ 


44.49 


32."> 


40.97  ^"^^ 
371 


,  ■  37.20 


29.02 
25.88 
22.33 

19.07 
10.21 
13.83 


3.H3 
374 
3.V) 
321'. 


2W1 


54.14 


pBoOtli. 
Mag.  3.8 


Right      ■    Declina- 
Agccnriop.  I       tioiQ. 


h      m 
14    28 

15.423  , 
15.763  *^  j 
16.114  ^^  ! 
16.464  ^  ■ 
16.805  "^ 

322 


17.127 
17.422 
17.685 
17.912 
18.103 

18.254 
18.366 
18.441 
18.480 


+30  43 


// 


295 
263 
227 
191 
151 


112 
75 
39 
6 


18.486  — 
28 

18.458 
18.400 
18.315 
18.205 
18.073 


58 

85 

110  I 
132  I 


150 


165 


17.923 
17.758 
17.585 
17.409 
17.235 

17.072 
16.927 
16.809 
16.724 
16.680 

16.684 
16.739 
10.847  ^^ 


49.25 
46.88 
44.89 
43.36 
42.34 

41.84 
41.88 
42.43 
43.45 
44.86 

46.61 
48.60 
50.77 
53.00 
55.22 

57.35 
59.34 
61.12 
62.64 
63.86 


237 
199 
153 
lOS 
60 


4 

55 
102 
141 
175 

199 
217 
223 
V2 

213 

199 
178 
152 
122 
90 


Mag.a 


Right 

AjOBBSlOB. 


173  > 
176  I 

174  ' 

163  I 

!«; 

118  ; 

So< 

4  ' 


64.76 

65.30 

65.48  — 

65.29    ^* 

64.73   ^ 
93 

63.80 

62.50  ^^ 

60.85  ^^ 

58.87  ^^ 

227 


55 


56.60 

54.05 

61.28 
48.34 


255 


17.009^^^145.30 


294 
304 


17.222^^^! 


259 


42.26  *^ 
299 


17.481 
17.777^' 


18.101 


324 


39.27 
36.45 
33.89 


282 

256 


0.00 

-0.3 


15.208 


06.73 


h 
14 


m 
2S 


8 

44.314 
44.672 
45.043 
45.417 
45.781 

46.124 
46.440 
46.723 
46.965 
47.165 


3S8 
371 
374 
364 
343 


316 


S43 

200 

156 


47.321  ^„ 
47.434  .J 
47.605  ' 
47.534  — 
47.525  * 

45 


47.480 
47.401 
47.291 


79 
110 


.«  ,--  136 

4/. 155 

161 
179 


46.994 

46.815 
46.621 
46.419 
46.214 
46.013 


194 
202 
205 
201 
\^ 


45.824 
45.656  *^ , 
45.515  "*  ' 
45.412  ^'^  ' 
45.353   "^ 

9 


45.344 
45.391 


47 


45.495  ^^  i 
45.657  ^*^  i 

..  o—  21S  I 

45.8/0       I 

2«7  ' 


46.142 
46.450 
46.792 


30« 
342 


44.200 


432 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tlmo. 


Jan.  0.8 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
Mar.  1 .7 
11.6 
21.6 
31.6 

Apr.  10.6 
20.5 
30.5 

May  10.5 
20.4 

30.4 
June    9.4 

19.4 

29.3 

Julv     9.3 


Aup. 


19.3 
29.3 
8.2 
IS. 2 
28. 2 


Sept.  7.1 
17.1 
27.1 

0<'t.  7.1 
17.0 

27.0 

Nov.    6.0 

16.0 

2.">.9 

D(^.     5.9 

15.9 
25. S 
3r>.8 


Mean  Pla^e 


AApodls. 
Mag.  3.8 


Right 
Ascension. 


I 


Declina- 
tion. 


h      m 
14     37 


s 
27.24 

28.55 
29.91 
31.28 
32.62 

33.90 
35.11 
36.20 
37.18 
38.02 

38.71 
39.25 
39.63 
39.83 
39.88  — 

12 

39.76 
39.46 
39.03 
38.46 
37.76 


131 
136 
187 
134 
128 

121 

109 

08 

84 

68 

54 
38 
20 


5 


I    -78  41 

I      " 

,27.21   ^ 

■  26.81  — 

126.98   " 

I  27.71   ^ 

,  28.96  *" 
i  173 


30.69 
32.86 
35.39 
38.22 
41.29 


217 
253 
283 
307 


I  323 

i  44.52 
I  47.85  ^ 

336 
331 
320 
300 


30 
43 


5, 


,  51 .21 

I  54.52 
57.72 

60.72 

63.48 

"  i  65.91 


36.95 
36.08 
35.16 
:W.23 
33.33 

32.49 
31.76 
31.15 
30.71 
30.48 

30.45 
30.64 
31 .06 
31.70 
32.55 

33.56 
34.72 
35.98 


70 
Ml 

«7 
D2 

90 

S4 

61 

44 

23 

3 

19 
42 
«4 
85 
lUl 

110 
I'JO 


276 
243 

67.96 '^ 
.  6J).57  ^"^ 

;         113 

i  '^'^    62 

(71.32     ^ 

I  71.40    - 

!  70.92    *^ 

I  69.92  ^^ 
l.-il 


168.41 

'  66.43 

64.08 


235 
270 


!  61 .38 

!  58.49  ^^ 
299 


55.50 
52.52 
49. (kS 
47.09 
44.84 


298 
284 
259 
22.-) 
ISl 


43.03 
41.72  ^^* 


28.968 
5.102 


Spo  d.  Tan  o  . 


40.9() 

37.47 
-5.002 

-0.26 
-0.6 


70 


/iViiKlniB. 
Mag.  4.0 


Right 
Ascension. 


h 
14 


m 
38 


Declina- 
tion. 


-  5  17 


8 

41.395 
41.717 
42.047 
42.375  ^ 

319 


I 


It 


322 

330 


42.694 

42.995 
43.275 
43.528 
43.753 
43.948 

44.113 
44.249 
44.355 
44.433 
44.484 

44.506 
44.503 
44.472 
44.418 
44.340 

44.243 
44.128 
44.001 
43.867 
43.732 

43.604 
43.492 
43.401 
43.341 
43.320 


301 


280 
258 
225 
195 
165 


136 

106 

78 

51 

22 

3 
31 
54 

78 
97 

115 
127 
134 
135 
12S 

112 
91 
00 
21 

22 


I 


59.48 
61.33 
63.15 
64.87 
66.43 

67.79 
68.91 
60.79 
70.39 
70.76 

70.88 
70.80 
70.55 
70.16 
69.67 

69.09 
68.47 
67.82 
67.17 
66.53 

65.91 
65.33 
64.80 
64.3-1 
63.96 

63.68 
63.52 


43.;i42 
43.411 
43.530 
43.698 
43.912 


185 
183 
173 
156 
136 


113 
88 
60 
37 
12 

8 
25 
39 
49 
58 

62 
65 
65 
64 
62 

58 
53 
46 
38 
28 

16 
1 


63.51  — 
63.68    * 


09 
119 
1(>8 
214  I 

44.166  i 
44.152  ^^ 
44.762  '^^"  i 

41.050 
i.(»OA 


64.03 

64.59 
65.40 
66.43 
67.69 
69.15 


35 

50 

81 
103 
126 
140 
104 


70.79 
72.54  ''^ 


+0.OG 

-0.:^ 


52.80 


Mag.  2.7 


Right 


h 
14 


m 
41 


s 
21.891 
22.218 
22.558 
22.901 
23.236 

23.556 
23.852 
24.119 
24.354 
24.553 

24.716 
24.842 
24.934 
24.990 
25.012 

25.002 
24.963 
24.895 
24.801 
24.682 

24.544 
24.390 
24.223 
24.052 
23.881 

23.718 
23.570 
23.447 
23.354 
23.301 

23.293 
23.335 
23.431 


337 
340 
348 
335 
330 


367 
386 
199 
163 


136 
93 
56 
33 

10 

89 
68 
94 
19 
38 

54 
67 
71 
71 
63 

48 
23 
93 
53 
8 

42 

96 


23.579  ^^ 
23.777  ^^ 

244 

24.021 
24.302  ®^ 
24.615""^ 


Decllna- 
tkm. 


+27  24 


»t 


68.35 
65.93 
63.87 
62.23 
61.06 


an 


16« 

117 

66 


60.40 
60.26  — 
60.62   ^ 
61.44   " 


ia« 

156 


IM 


62.68 

64.26 
66.10 
68.13 
70.26 
72.41 

74.60 
76.47 
78.27  **° 


3ia 

3U 


197 


79.83 
81.11 


156 
138 
100 


82.11  ^^ 
82.78  32 
83.10  — 
83.08  * 
82.70  ^ 

74 

81.96 

109 
143 
177 
208 
235 


80.87 
79.44 
77.67 
75.59 


lOBYiiik 
Mag.S 


Riglit 


73.24 

70.65  ^* 
277 


07.88 
64.98 
62.03 

59.11 
56.31 
53.74  ^" 


290 
20.^ 
292 


280 


21.7:M 

\\.vr» 


84.57 


h     m 
14    42 


5 

3.397 
3.713 
4.038 
4.362 
4.678 

4.976 
5.2M 
5.506 
5.729 
5.924 

6.087 
6.222 
6.327 
6.403 
6.451 

6.471 
6.465 
6.432 
6.376 
6.295 

6.196 
6.078 
5.949 
5.812 
5.674 

5.543 
5.426 
5.330 
5.264 


4 


816 


SU 


378 


195 
16S 

185 

105 
78 

48 
20 

6 
33 
56 

81 
99 

lis 

129 
137 
138 
131 

117 
96 
66 


28 

5.236  — 

14 

5.250 
5.311 
5.422 
5.581 
5.785 


G.030 
6.308 
6.611 


61 
111 

139 
204 
245 

278 
303 


3.086 
1.001 


5* 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


t  10.6 

^    ».6 


/^BoQtls. 
Hag.  3.6 


R4^t 


» . 


S0.5 
f  lOJS 
W.5 

90.4 

m   9.4 

19.4 

29.4 

If    9.3 

19.3 
29.3 
«.  8.2 
18.2 
28.2 

jpC   7.2 

17.1 

27.1 

BL     7.1 

17.1 

27.0 

OV.    6.0 

16.0 

25.9 

«c.    5.9 

15.9 
25.9 
35.8 


h      m 
14    58 


s 
49.013 
49.358 
49.723 
50.098 
50.471 

50.832 
51.171 
51.480 
51.754 
51.990 

52.182 
52.332 
52.438 
5^.501 
52.521 

52.502 
52.444 
52.350 
52.223 
52.066 

51.885 
51.683 
61.465 
51.230 
51.013 

50.794 
50.591 
50.413 
50.268 
50.166 

50.114 
50.118 
50.180 
50.303 
50.485 

50.722 
51.006 
51.329 


345 
365 

375 
373 
361 


300 
274 


102 

ISO 

106 

63 

30 

10 

68 

94 
137 
157 
181 

202 
218 
236 
236 
210 

203 
178 
145 
102 
52 


62 
123 
183 
237 

284 
323 


Doclinft- 
tkm. 


+40  42 


ff 


43.79 
41.18 
39.01 
37.35 
36.26 

35.77 
35.88 
36.56 
37.78 
39.48 

41.57 
43.94 
46.52 
49.20 
51.88 

54.47 
66.91 
59.10 
61.01 
62.57 

63.75 
64.52 


261 
217 
166 
100 
40 


11 

68 

122 

170 

209 

237 
258 
368 
368 
250 

244 

219 
101 
156 
118 

77 


34 

64.86  — 

64.77     * 

64.24  " 
07 

63.27 

138 

180 

218 

253 

283 


oiPUco 
a.  Tail  > 


61.89 
60.09 
57.91 
55.38 

52.55 
49.47 
46.22 
42.86 
39.48 

36.18 
33.08 
30.26 


308 

3jri 

336 
338 
330 


310 
282 


Z4 


La  j-hC 
»^    1-0. 


49:182 
1.319 


G2.45 
+0.8&) 


-hO.OS 
3 


+0.04 
-0.7 


Mag.  3.4 


Right 
Asoenskm. 


h  m 
14  59 


s 

12.748 
13.094 
13.451 
13.809 
14.160 

14.497 
14.814 
15.105 
15.369 
15.606 

15.811 
15.986 
16.130 
16.243 
16.324 


346 
357 
358 
351 
337 

317 
201 
264 
287 
205 


175 

144 

113 

81 

51 

16.375 

16.392  — 

16.378   ^* 

16.334   ** 

16.260  ^* 
100 

16.160 
16.036  ^^ 
15.896  ^"^ 
15.745  **^ 
15.589  ^^ 

152 

15.437  j3g 
15.299  ,^ 
15.186 
16.104   ^^ 
15.064  — 


Doolina- 
tkm. 


-24  57 


// 


24.11 
25.26 
26.56 
27.98 
29.46 

30.96 
32.44 
33.85 
35.17 
36.38 


115 
130 
142 
148 
150 


148 
141 
132 
12L 
110 


37.48 
38.44 
39.30 
40.02 
40.63 

41.11 
41.48 
41.71 


96 
86 
72 
61 

48 

37 
23 


-  I 


12 

41.83  — 

41.82     * 
15 

41.67 

41.37 

40.95 

40.40 

39.75 

39.00 
138.19 
37.36 
36.55 
36.82 


15.071 
15.130 
15.244 
15.413 
15.633 

15.898 
16.200 
16.630 


59 
114 
ith) 

220 


30 
42 
hS 
65 
75 

81 
K\ 
81 
73 

46 
25 


265  I 

I 

302 
330 


,35.19 
34.73 
34.48 
34.47  -  - 
:M.72   ^^ 


,36.23 

77 

■  36.00  ^^ 
30.99   *^ 


23. 3  J) 
-0.4%') 


i'  Bo6ti8. 
Mag.  4.7 


Right 
Aaconsion. 


Declina- 
tion. 


h  m 
15  0 


+27  15 


s 

53.365 
53.681 
54.013 
54.351 
54.687 

65.011 
55.314 
55.593 
55.841 
56.057 

56.240 
56.386 
56.437 
56.574 
56.617 

56.626 
56.602 
56.548 
56.465 
66.365 

56.222 
66.060 
55.901 
55.724 
55.545 


I 


// 


316 
332 
338 
330 
324 


303 
279 
24K 
216 
183 


146 

111 

77 

43 

9 


24 
54 

83 
110 
133 


1.53 
168 
177 
179 
175 


55.370 

65.208  ^^^ 
65.067  "^ 
5^1.956  "* 
54.883   ^ 

29 
51.854 


20 

72 

126 


54.874 

54.946 

55.072 

55.250  ^'^ 
22r) 

65.475 
55.741 
56.039 


266 
29K 


68.68 
56.19 
54.03 
62.20 
51.01 

50.24  ^^ 
49.99  -~ 
50.20 
51.00 
62.18 


249 
216 
174 
12S 


/I 


'Ji 


UN 
i.w 


53.73 
55.56 
67.61 
59.78 
61.99 

64.17 
66.24 
68.10 
69.85 
71.29 

72.43 
73.25 
73.74 
73.87 
73.63 

73.04 
72.09 
70.78 


KH3 
2ft'i 
217 
221 
218 


192 

\m 

144 
114 

82 
49 
13 
24 
59 

95 
131 

09.13  ^^ 

67.15  ^'^ 

226 


64.89 
62.37 
59.0-1 


252 
273 


56.76  ^ 
294 

294 


63.82 

50.88 
48.03 
45.39 


285 
2iH 


-0.02 
-0.7 


r>3.334 
1.125  ' 

1+0.05 
1-0.3 


C  Bo6ti8. 
Mag.  6.0 


Right       I  Dfxlina- 
Asconsion.         tion. 


h     m 
15     3 

s 
39.304 
39.076 
40.005  ^^ 
40.341  *"| 
40.673  **- 

321 

40.994 

41.296 

4 1 .574  ^^ 
249 

217 

INT 


302 


41.823 
42.040 


42.225 
42.375  '■'"'.^ 
42.490  ""^ 
42.571    ^] 
42.620   "^'^ 

15 

42.035  ^ 

42.618   ^l 

42.571    ^^ 
76 


42.495 
42.393 

42.266 
42.120 
41.968 
41.787 
41.613 


1U2 
127 


146 
162 
171 
174 
171 


^  157 


41.442 
41.285 
41.147  ^^ 
41.038 
40.960 

40.937 
40.957 
41.029 
41.153 
41.328 

41.561 
41.814 
42.109 


72 


29 


20 


72 


124 
175 


;  +25  11 

»5.17^ 
.,  ^^^  247 

216 


263 
2<)5 


12.70 

10.5-4 

8.77 

7.45 


177 
132 

83 


0.02  33 
6.30  — 

0.48    *** 

7.14   ^ 

8.22  ^** 
143 

9.65 

11.39  ^'\ 

13. :m  ^^"^ 

15.43  ^-^ 

17.50-*'* 
209 


202 


19.05 

21.07 
.>.>  5=  1J*^« 
lt)6 

142 

114 


OR   <>| 

20.63 

27.77 
28.f)0 
29.12 
29.29 
29.11 


28.00 
27.72 
20.50 
24 .94 
23. OS 

20.91 

''41 

18.50-*^ 

iO.of) 

13.07^^ 

2S7 


83 
52 
17 

IS 

51 

8S 
122 
1.56 
1S6 
217 


I 


10.20 
7.33 


2.s: 


4.o4 


1 .93 


2<U 


':<s  .vs^ 
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WouhinKton 
Ifeun  Time. 


Jan.  0.9 
10.8 
20.8 
30.8 

Feb.    9.7 

19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.4 

June    9.4 

19.4 

29.4 

July     9.3 

19.3 
29.3 
Aug.  8.3 
US.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.    CO 

i(;.0 

2G.0 

De<\    5.9 

35.9 
25.9 
35.8 

Mc-an  Place 
>Vv  ^7.  Tun  6? 


CLnpi. 

Mag.  3.5 


Kight 
Ascexuion. 


h 
15 

s 

18.760 
19.229 
19.718 
20.213 
20.701 

21.173 
21.0-20 
22.037 
22.417 
22.757 

23.056 
23.309 
23.517 
2:}.«77 
23.788 

23.849 
23.860 
23.82 L 
23.734 
23.602 


m 
6 


469 

495 

488 
472 


447 
417 
3^ 
340 
29U 


253 
208 
100 
111 
61 


11 

•6\) 
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55.776  ^^^ 
222 

55.998 

56.259 

56.551  ^ 


201 


57.73 

1  57.85 

I  58.17 

58.69 

59.43 

60.35 

61.46 

I  62.70 


24 
2S 
33 
37 
30 

41 
44 

45 
45 
4.') 

42 
37 
30 
17 
4 

12 
32 
52 
74 
92 

111 

124 


52.856 
1.0:^3 


IS. 31 


ot  Coronae  Borealis. 
Mag.  2.3 


Right 
A.vciuion. 


h 
15 


m 
31 


s 

10.242 

10.539 
10.857 
11.188 
11.521 

11.848 
12.162 
12.455 
12.724 
12.965 

13.175 
13.353 
13.197 
13.606 
13.680 

13.719 


297 
318 
331 
333 
327 


314 
293 
269 
241 
210 


17S 
144 
109 


39 


5 

13.724  -- 

13.695   ^^ 
r)2 

02 

121 

145 
106 
ISO 
187 

1S8 


13.633 
13.541 

13.120 
13.275 
13.109 
12.929 
12.742 

12.554 

12.374  *^ 

12.212*^^ 

12.075  *^' 
102 


11.973 


01 


Doolina- 
llon. 


+26  59 
21.53 


259 
228 


18.JM 

16.66 
14.75  ''' 

144 


13.31 

12.38 
11.96 
12.07 
12.68 
13.75 

15.22 
17.02 
19.07 
21.28 
23.57 

25.87 
28.10 
30.18 
32.07 


93 

42 

11 

61 
107 
147 

180 
205 
221 
229 
230 

223 

208 
1;) 


33.72  ^^ 
138 


35.10 
36.16 
36.88 
37.25 


106 
72 
37 


37.26  — 
36 

36.90 


11.912    ,_ 

lit  I 

11.899—! 

40  ' 

11.939       : 
12.032  ^^: 

12.178  ^^  I 

195  I 

12.373        ; 
12.611  ^  ' 


+0.07 
-0.2 


-0.01 
-0.& 


12.887 
10.392 


276 


36.17 
35.07 
33.63 
31.83 

29.72 
27.33 
24.69 
21 .8!) 
18.98 

16.03 
13.15 
10.43 


73 
no 

144 
180 
211 

239 
2tV4 
2S0 
291 
295 

288 
273 


-V^O.Ol> 
-0.7. 


35.81 


440  APPARENT  PLACES  OF  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


'Wuablii«:ton 
Moan  Time. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 


Mar. 


19.7 
1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.6 

May  10.5 
20.5 

30.5 

June    9.4 

19.4 

29.4 

July     9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


C  Cor.  Bor.  <eg. 
Mag.  5.1 


Right 
AflCODsion. 


h 
15 


m 
36 


8 

14.790 
15.097 
15.429 
15.779 
16.135 

16.486 

16.825  ^® 
318 


307 
332 
350 
356 
351 


17.143 
17.434 
17.695 

17.921 
18.110 
18.260 
18.369 
18.438 

18.467 
18.457 
18.409 
18.324 
18.204 

18.053 
17.877 
17.679 
17.464 
17.242 

17.019 
16.805 
16.609 
16.440 
16.308 


Decllnap 

tkUL 


291 
261 
226 


189 
150 
109 


29 

10 

48 

85 

120 

151 

176 
198 
215 
222 
223 

214 

190 
109 
132 

J<8 


16.220  3. 
16.183  — 
16.201  ^^ 
16.278 


4 1 


135 
191 


Meaii  Place 
Sec  d,  Tan  d 

Du,  ay  Tl 


16.413 

16.604 
16.844 
17.125  ^^ 


240 


+36  63 

60.67 

67.90^ 

55.50^ 

53.55  ^^ 

52.14  "^ 
86 

51.28    27 

51.01  — 

51.33  ^* 

52.20  ®^ 

53.58  ^ 

182 


ot  Sezpentis. 

Mag.  2.8 


Right 
Aaoezudon. 


55.40 
57.58 
60.01 
62.63 
65.31 

67.98 
70.55 
72.95 
75.11 
76.99 


218 
243 
262 
268 
267 


257 
240 
216 
188 
153 


79.67   .g 

««-43 ;, 

80.78  — 
80.70     ^ 

52 

80.18 

93 
136 
176 
213 
248 

71.52 
68.76  '^'^ 


79.25 
77.89 
76.13 
74.00 


65.75 
62.68 
69.32 

56.07 
52.92 
49.99 


301 
317 
32(> 
325 


315 
293 


15.152 
l.2b0 


76.73 
+0.751 


h 
15 


m 
40 


+0.03 
-0.8 


s 

10.713 
10.997 
11.302 
11.616 
11.932 

12.242 
12.539 
12.820 
13.080 
13.318 

13.530 
13.716 
13.873 
14.002 
14.102 

14.170 
14.208 
14.215 
14.191 
14.137 

14.055 
13.947 
13.819 
13.674 
13.619 

13.362 
13.210 
13.073 
12.969 
12.877 

12.834 
12.835 
12.885 
12.984 
13.133 

13.327 
13.660 
13.826 


284 
305 
314 
316 
310 

297 
281 
260 
238 
212 


186 
157 
129 
100 
68 


38 

7 

24 
54 
82 

108 
128 
145 
155 
157 

152 

137 

114 

82 

43 

1 

50 

99 

149 

194 

233 
260 


Declfaia- 
tkm. 


+  6  40 


// 


60.30 
58.24 
56.31 
54.60 
53.14 

52.00 
51.22 
50.79 


50.74  — 

51.03  * 
60 


206 
193 
171 
146 
114 


78 
43 


ft  Sezpentis. 
Mag.  3.7 


Rlg^t 
AjOMision. 


51.63 
52.49 
53.56 
54.80 
56.14 


86 
107 
134 
134 
139 

140 
135 
127 


57.53 

68.93 

60.28 

61.65 

62.70  "•'^ 
102 

63.72 

64.68 

66.26 

66.77 

66.06 


66.15 
66.01 
66.65 
65.04 
64.20 

63.10 

^,  -.,  133 
bl.// 


86 
68 
51 
29 
9 

14 
36 
61 
84 
110 


60.20 
68.44 
66.51 

6-1.47 
62.37 
60.28 


157 
176 
193 
204 


210 
209 


h 
15 


m 
42 


10.702 
1.007 


69.49 

+o.\n 


8 

21.342 
21.626 
21.929 
22.244 
22.562 

22.875 
23.176 
23.462 
23.726 
23.966 

24.179 
24.365 
24.521 
24.647 
24.742 


284 
303 
315 
318 
313 

301 
286 
264 
340 
213 


186 

156 

136 

M 

62 


24.804  3^ 

24.834  — 

24.833     * 

24.799   ^* 

24.735   " 
92 

24.643 

24.524  "® 

24.385  ^^ 

24.229  ^^ 

24.062  **^ 
168 

23.894 
23.732 
23.585 
23.468 
23.363 

23.308     ^ 

23.299  — 

23.338  ^* 

23.428   ^ 

23.568  "^ 
187 


162 

147 

127 

95 

55 


23.756 
23.984 
24.247 


229 
263 


+15  40 


// 


39.38 
37.04 
34.92 
33.07 
31.68 


334 

313 
185 
149 
109 


30.49 
29.84,, 
29.63  — 
29.85  " 
30.48  ® 


31.46 
32.76 
34.29 
36.01 
37.82 

39.66 

41.48 
43.22 
44.83 
46.28 


130 
153 
173 
181 
184 


182 
174 
161 
145 
123 


^7-^1  ao2 
48.53 

49.29   ;, 

49.80  21 

60.01  — 

6 


36 
65 
97 


49.95 

49.59 

48.94 

47.97 

46.72  ^^ 
155 

45.17 

43.37  *^ 

204 


41.33 
39.09 
36.70 

34.22 
31.74 
29.33 


224 
239 
248 


248 
341 


1 


+0.0G 
-0.2 


21.414 


50.67 
■v0,281 


#r8apeil 
Mig.4J 


Klght 
Afloonlon. 


h 
15 


m 
45 


8 

0.051 
0.332 
0.636 
0.951 
1.271 

1.586 
1.890 
2.178 
2.445 
2.689 

2.905 
3.093 
3.250 
3.377 
3.472 


281 
304 
315 


315 


304 


387 
344 

316 


188 

157 

127 

95 

63 


3.534  ^ 

90 

3.564  — 
3.561     ' 


3.524 
3.457 

3.361 
3.238 
3.094 
2.933 
2.762 

2.588 
2.420 
2.265 
2.133 
2.033 


37 
67 
96 

123 
144 

IGl 
171 
174 

168 
155 
132 
100 
61 


1.956  — 
1.990  ^* 
2.075  " 
2.210  ^^ 

183 

2.393 
2.619  ^ 
2.880** 


^ 


0.164 
1.054 


4S 

+() 
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/i  Seipeiitis. 
Mag.  3.6 


R%ht 
Aflosiskm. 


ft.     0.9 

10.9 

20.8 

30.8 

h.    9.8 

19.7 
U.  1.7 
11.7 
21.7 
31.6 

pr.  10.6 
20.6 
30.6 

qr  10.5 
20.5 

30.5 

me    9.4 

19.4 

29.4 

ily    9.4 

19.3 
29.3 
ng.  8.3 
18.3 
28.2 

cpt.  7.2 
17.2 
27.1 

tet  7.1 
17.1 

27.1 

lov.    G.O 

16.0 

26.0 

Dec.    6.0 

15.9 
25.9 
35.9 


h     m 
15    45 


s 

17.245 
17.532 
17.839 
18.155 


287 
307 

3ie 


18.473  *^* 

313 


18.786 
19.086 
19.372 
19.638 
19.882 

20.102 
20.297 
20.464 
20.605 
20.715 

20.796 
20.847 


300 
286 
286 
244 
220 

195 
167 
141 
110 
81 


51 


18 

20.865  — 
20.852  " 
20.809 


KeuPbce 
•el, 'Am  a 


20.735 
20.636 
20.513 
20.374 
20.224 

20.070 
19.921 
19.785 
19.673 
19.592 

19.551 
19.554 
19.605 
19.707 
19.858 

20.055 
20.290 
20.559 


43 

74 

99 
123 
139 
150 
154 

149 

136 

112 

81 

41 

3 

51 

102 

151 

197 

235 


DecUna- 
tkm. 


-  3  10 


ft 


44.04 
45.74 
47.38 
48.93 
50.32 

51.49 
52.40 
53.04 
53.42 


170 
164 
155 
139 

117 


91 

64 

38 

9 

53.61  — 

17 


63.34 
52.97 
52.42 
51.71 
50.91 

60.04 
49.15 
48.26 
47.39 
46.67 

45.82 
45.16 
44.58 
44.09 
43.71 


12  H.  Draconii. 
Mag.  5.1 


Klg^t 
AaoflDsioiL 


87 
55 
71 
80 
87 

80 
89 
87 
82 
75 

66 
58 
49 
38 
25 


43.46  j2 
43.34  — 
43.36     * 


43.55 
43.92 

44.48 
45.25 
46.22 
47.40 
48.76 

50.27 
51.90 
53.58 


19 
37 
56 

77 

97 

118 

136 

151 

163 
168 


li      m 

15    45 


17.206 
1.002 


37.38 
-0.056 


s 
22.20 
22.61 
23.09 
23.60 
24.13 

24.67 
25.20 
25.71 
26.17 
26.58 

26.92 
27.19 
27.39 
27.51 
27.55 

27.52 
27.41 
27.22 
26.98 
26.68 

26.32 
25.92 
25.50 
25.05 
24.58 

24.12 
23.68 
23.26 
22.89 
22.57 

22.32 
22.16 
22.08 
22.09 
22.19 

22.39 
22.68 
23.06 


41 

48 
51 
53 
54 

53 
51 
40 
41 
34 

27 

20 

12 

4 

3 

11 
19 
24 
80 
86 

40 
42 
45 
47 
46 


Decllna- 
Uon. 


+62  50 


// 


61.57 
58.61 
56.14 
5t.24 
52.95 

52.33 
52.41 
53.14 
54.50 
56.43 

58.83 
61.60 
64.65 
67.85 
71.11 

74.31 
77.35 
80.16 
82.65 
84.75 


296 
247 
190 
129 
62 


€  Sezpentis. 

M:ig.  3.8 


Rl^t 
AacoD8k)n. 


8 

73 

136 

103 

240 

277 

320 
326 
320 

304 
281 
249 
210 
167 


44 

37  I 


86.42  ^^^ 
87.63  ^ 
88.34  ^ 
88.54  — 
88.22   ^^ 

84 

87.38 


32 


25  I 


86.04 

8^1.21 

81.92 

I  79.22 


134 
183 
220 
270 
30.> 


16 
8 
1 

10 
20 

29 
38 


!  76.17 
72.82 
69.24 
65.54 
61.80 

58.13 
54.65 
51.46 


335 
358 
370 
374 
367 


348 
319 


OM 


1- 


23.868 
2.192 


80.66 
+1.950 


h     zn 
16    46 


s 

40.620 


D<M'lixuv- 
tion. 


+  4  43 


// 


2S2 


28.30 


40.902  ^^  I  26.32 


41.204 
41.510 
41.831 

42.141 
42.440 
42.724 
42.987 
43.230 

43.447 
43.639 
43.803 
43.910 
44.046 


302 
312 
31.', 
310 


209 
2H4 
2G3 
243 
217 


192 
164 
137 
106 
76 


+0,02 
OS 


+0.07 
-0.S 


44.122 
44.168 
44.182  — 
44.164   ^* 
44.116  *^ 

77 
44.039 
43.936 
43.810 
43.067 
43.513 

43.355 
43.202 
43.063 
42.946 
42.860 

42.812  ^ 

42.809  -: 

42.854  ^ 

42.949  ®^ 

43.093  ^^ 
188 


103 
126 
143 
154 
158 


153 

139 

117 

86 

48 


19S 
187 


24.45 

22.77  *''* 
145 


21.32 


114 


20.18  ^^ 
19.37  ^_ 
18.90  j^ 
18.78  -- 
19.00  ^ 

51 


19.51 
20.29 
21.28 
22.43 
23.68 

24.99 
26.31 
27.59 
28.81 
29.92 

30.91 
31.76 
32.44 
32.96 
33.30 

33.43 
33.37 
33.08 
32.58 
31.85 


78 

99 

11.', 

125 

131 

132 
12.S 
122 
111 
99 

8.-) 
OS 
52 
34 
13 

f. 
29 
50 
73 
97 


122 


30.88 

29.66 
I  28.24  "^ 
I  20.60  ^" 
I  24.80  *^" 

193 


43.281         22.87 
43.510 


229 


43.773  ^ 


20.87 
18.87 


200 

200 


40.625 
1.003 


36.86 

+o.o?a 


C  Ursie  Mlnoris. 
Mug.  4.3 


Kight 
Ascifaslon. 


h 
16 


m 
46 


s 
54.04 
55.39 
56.28 
57.28 
58.34 

r>9.43 

00.50  ^^' 
102 

94 

82 

68 


Declina- 

tiOZL 


+78     2 


// 


75 

89 
100 
106  i 
109  I 


41.52 
38.72^ 

231 


61.52 
62.46 
63.28 

63.96 
64.46 
64.80 


50 
34 


14 

64.94  — 

64.92     • 
21 


64.71 
64.32 
63.78 
63.10 
62.28 

61.36 
60.36 
59.29 
58.19 
57.08 

55.97 
54.90 
53.90 
53.00 
52.20 

51.56 
51.06 
50.75   J., 
50.63  -" 
50.71     •• 

2S 

50.99 
51.47 
52.13 


30 
54 
OS 
82 
92 

« 

100 
107 
110 
HI 
111 

107 

UK) 

90 

SO 

M 

50 
31 


36.41 
34.68 
33.58 

33.16 
33.41 
34.33 
35.86 
37.93 

40.46 
43.:M 
46.46 
49.71 
52.98 

56.17 
59.16 
61.89 
6-1.29 
66.28 


173 
110 

42 

25 

92 

153 

207 

253 

2S8 
312 
325 
327 
319 

299 
273 
240 

199 
154 


«^-82  ,05 
G8.87   „ 

69.42 

09.45  — 

08.94   " 
101 

67.93 

66.43 

64.45  ^^ 

62.04  ^* 

59.25  ^ 
314 

56.11 
52.71  ^ 

361 


48 
66 


49.10 
45.40 
41.70 

38.12 
34.74 
31.69 


370 
370 
358 

338 
305 


59.091 


+0.06 
1-0^ 


0.00 
-OA 


61.37 
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4M         APPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
M«an  Tinw. 


Jan.  0.9 
10.9 
20.8 
30.8 

Feb.    9.8 


Mar. 


19.8 
1.7 
11.7 
21.7 
31.6 


x'HeTcnUi. 
Mag.  5.3 


Right 
Aacensloii. 


Apr. 


10.6 
20.6 
30.6 
May  10.5 
20.5 

30.5 

June    9.5 

19.4 

29.4 

July     9.4 

19.3 
29.3 
Aug.  8.3 
18.3 
28.2 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Nov.    6.0 

16.0 

26.0 

Dec.     6.0 

15.9 
25.9 
35.9 


Mean  Place 
Sec  dy  Tan  d 


h 
16 

s 

19.448 
19.716 
20.007 
20.315 
20.628 

20.942 
21 .248 
21.542 
21.817 
22.073 


m 
4 


268 
201 
308 
313 
314 

300 
294 
275 
256 
229 


Decllnfr* 
tbm. 


22.302 
22.506 
22.682 
22.828 
22.942 


204 
176 
140 
114 
82 


23.024  ^^ 
23.072  j^ 
23.086  — 
23.065   ^^ 


52 

84 


23.013 

22.815  "* 
22.679  ^^^ 


158 
172 


22.521 
22.349 

22.172 
21.997^"^ 


1 


I  / 


it^ 

143 


21.833 
21.690 
21.576  "^ 

21.499   3, 

21.467  --; 

21.482    ^^ 

21.547   ^ 
110 


21.663 

21.828 
22.036 
22.281 


165 


208 
245 


+17  15 


tt 


50.62 
48.22 
46.03 
44.13 
42.58 


240 
219 
190 
155 
114 


41.44  ^^ 
40.75  ^ 
40.52  — 
40.74  " 
41.38  ** 

104 

42.42 


43.78 
45.40 
47.22 
49.16 

51.16 
53.14 
55.04 
56.83 
58.44 

59.85 
61.01 
61.91 
62.54 
62.88 


130 
162 
182 
194 
200 


Qfoombiidce 
Mag.  5.4 


Right 
Afloenskm. 


198 
190 
179 
101 
141 


110 

90 

03 

34 

2 


62.90 

62.64   ^ 

62.05   ''^'* 

61.14   ^^ 

i'>i 

59.93  ^"^ 

151 

58.42 

179 
204 
220 
241 
250 


56.63 

54.59 
52.33 
49.92 

47.42 
44.89 
42.41 


253 
248 


19.637 
1.047 


61.45 
+0.311 


+0.05 
-0.2 


+0.01 
-0.9 


h 
16 

8 

2.89 
3.32 
3.84 
4.41 
5.03 


5.66 
6.30 
6.90 
7.47 
7.99 

8.43 
8.79 
9.06 
9.23 
9.30 

9.28 
9.17 
8.96 
8.67 
8.30 

7.86 
7.38 
6.83 
6.26 
5.67 

5.08 
4.50 
3.94 
3.44 
2.99 

2.62 

2.17 
2.10 
2.15 

2.31 
2.58 
2.96 


m 
6 


43 
52 
57 
62 
63 

64 
60 
57 
52 
44 

36 

27 

17 

7 

2 

11 
21 
29 
37 
44 

48 
55 
57 
59 
59 

5S 
50 
50 
45 
37 

28 

17 

7 

5 
10 

27 

38 


Declina- 
tion. 


+68    1 

25.14 
22.07 


19.45 
17.38 
15.93 


307 
262 
207 
145 
79 


16.02  — 
15.59  *^ 
16.81  ^^ 
18.61  ^^ 

232 
20.93 


^Heicnlla. 
Mag.  4.3 


Right 
Afloenslon. 


272 
303 
322 
832 
331 


23.65 
26.68 
29.90 
83.22 

36.53 
39.71 
42.66 
45.35 
47.68 

49.59 
51.02 
51.99   ^^ 
52.43  — 
52.37     ^ 

GO 

51.77 
50.65  ^^^ 
49.05  '"^ 
46.95  ''' 
44.43^''^ 

291 

41.52 
38.27  ^^ 
34.78  ''' 

300 


318 
205 
209 
233 
191 


143 
97 


31.12 
27.39 

23.70 
20.16 
16.88 


373 
3(19 


3.^ 
32X 


5.472 
2.672 


43.00 
+2.478 


h    m 
16    6 


0.00 
-0.2 


+0.08 
-0.9 


296 
332 
361 
376 
882 

376 
862 
838 
80S 
273 


235 

191 

145 

96 

50 


s 
8.463 
8.759 
9.091 
9.452 
9.828 

10.210 
10.586 
10.948 
11.286 
11.594 

11.867 
12.102 
12.293 
12.438 
12.536 

12.686 
12.689  — 
12.545   ** 
12.456 
12.324 

12.153 
11.946 
11.712 
11.455 
11.184 

10.908 
10.634 
10.377 
10.144 
9.948 

9.796 

9.698   3^ 

9.659  — 

9.683   ^* 

9.773   ^ 
153 

9.926 


tion. 


89 
132 
171 

207 
234 
257 
271 
270 

274 
257 
233 
190 
152 

98 


10.139 

io.4ai 


213 
205 


+45    8 


f» 


51.56 
48.56 
45.92 
43.75 
42.12 


800 

264 

217 

168 

102 

41.10   ^ 

40.71  — 

40.95   ^ 

41.80   ^ 

43.22  ^^ 
191 

45.13 
47.46 
50.11 
52.97 
55.95 


265 
286 


801 


58.96 
61.90 
64.68 
67.23 
69.47 


294 
278 
255 
224 
191 


71.38 
72.89 
73.96 
74.58 
74.74 

74.43 
73.65 
72.39 
70.69 


151 

107 

02 

16 

31 

78 
126 
170 


68.56  ^*^ 

251 


66.05 
63.21 
60.08 


284 
313 


56.76  ^^ 
345 

346 


53.31 

49.85 
46.47 
43.29 


338 
318 


9.264 
1.418 


67.12 
+1.005 


+0.04 


+0.03 


Mag.4 


RiCht 

AffMBSkHL 


h    m 
16     7 


s 

50.83 
51.95 
53.18 
54.49 
55.85 

67.23 
58.59 
59.92 
61.18 
62.34 

63.41 
64.35 
65.16 
65.81 
66.30 


112 
121 
131 
136 
138 

136! 

133 

126 

116 

107 


04 
81 
66 
49 
32 


66.62  ^ 
66.75  — 
66.72    ^ 


66.50 
66.12 

65.59 
64.92 
64.12 
63.24 
62.32 

61.38 
60.46 
59.60 
58.86 
58.25 

67.82 
67.60 
67.69  — 
67.81   ^ 

44 

66 


22 
38 
53 

67 
80 
88 

92 
94 

86  i 
74 

«i! 

43 
22 


58.25 

58.91 
69.76 
60.78 


84 
103 


53.722 
5.012 


+0.18 
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WnshlwHon 

Ucrni  Time. 

Jan. 

0.9 

10.9 

20.8 

30.8 

Feb 

0.8 

19.8 

Uar 

1.7 

11.7 

21.7 

31.7 

Apr 

lO.C 

20.C 

30.G 

May 

10,6 

20.5 

30.5 

June 

9.5 
Ht.4 

Juh 

2!l.t 
9.4 

lll.t 

•2!t:.i 

Auk 

SM 

IS.Ii 

2H.:2 

Scpf 

T.l! 

«i;; 

Oct 

7.1 
17.1 

Nov 

(i.l 

Dec 

II. 0 
lo.9 

MwiJ. 

:l.).9 

j;<-<-  <r. 

T;in  ,J 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


0.9 
10.9 

I!  ao.9 


h 


1^ 

r 


r 


\ 


30.8 
9.8 

19.8 
1.7 
11.7 
21.7 
31.7 

10.6 
20.6 
30.6 
10.6 
20.5 


30.5 
N  9.5 
\  19.4 
'  29.4 
if    9.4 

19.4 
'      29.3 

Ik.  s.3 

18.3 
28.3 

hpt.  7.2 
17.2 
27.2 

fct  J.l 
17.1 


i»V. 


27.1 

6.1 

16.0 

20.0 

6.0 

15.0 
25.9 
35.9 


If  TJnat  MinoKli. 
Mag.  5.0 


Right 
Ajcenskm. 


t  Place 
^TuIl<? 


h      m 
16    19 


s 
49.88 
50.43 
51.12 
51.91 
52.79 

53.71 
54.64 
55.55 
56.42 
57.20 

57.87 
58.42 
58.84 
59.10 


55 

09 
79 
88 
92 

93 

91 
87 
78 
67 

55 

42 

26 


Decllna- 

tiOIL 


+75  56 


// 


59.21  -^ 

4 


59.17 
58.97 
58.63 
58.16 
57.55 


»  Dm  a 


56.85 
56.05 
55.18 
54.26 
53.30 

52.34 
51.39 
50.47 
49.62 
48.85 

48.18 
47.66 
47.28 
47.06 
47.01  — 

12 

47.13 
47.43 
47.89 


20 

34 
47 
61 
70 

80 
87 
92 
96 
96 

95 
92 

85 
77 
67 

52 
38 
22 


32.61 
29.54  **^ 
26.90^ 

24.77  ^" 

23.24  ^^ 

87 

22.37  ^ 
22.17  — 
22.66  ^ 

23.78  "^ 
25.50  ^" 

223 

27.73 
30.40 
33.40 
36.60 
39.92 

43.24 
46.45 
49.47 
52.23 
54.63 

56.64 
58.20 
59.28 
59.85 
59.91  — 

47 


267 
300 
320 
332 
332 

321 
302 
276 
240 
201 


156 

108 

57 


>^  Apodii. 

Mag.  3.9 


Right 
Afloenskm. 


30 
4(i 


59.44 
58.46 
56.99 
55.04 
52.65 

49.87 
AH  -:;  312 

43.37  ^ 
39.79  ^"^ 
36..13 


98 
147 
105 
239 
278 


Z€f(\ 


3<V1 


32.49 
28.98 
25.71 


3.>1 
327 


54.741 
4  118 


49.54 
+3.994 


-0.03 
-0.2 


+0.11 
-0.9 


h 
16 


m 
20 


s 

37.53 
38.62 
39.84 
41.16 
42.54 

43.94 
45.33 
46.70 
48.01 
49.24 

50.37 
51.38 
52.25 
52.97 
53.53 

53.91 
54.12 
54.14  — 
53.97   ^^ 
53.63 

53.12 
52.47 
51.69 
50.81 
49.86 

48.89 
47.93 
47.04 
46.24 
45.58 

45.00 
44.79 


109 
122 
132 
138 
140 

LTO 
137 
131 
123 
113 


101 
87 
72 
56 
3S 

21 


Declina- 
tion. 


-78  42 


^1-^  184 

38.38   ^ 
37.46  ^^ 

37.04  — 

6 


37.10 
37.6:i 
38.62 
40.01 
41.79  *"'* 

211 


53 

99 

139 


43.90 

46.30 
48.93 
51.73 
54.64 


240 
2<H 
2S0 
291 
297 


34 
51 

65 
78 
88 
95 
97 

96 
89 
80 
66 
49 

30 
6 


1  57.61 

!  60.55  ^^ 
I  6:^39  ^' 
,  66.06  ^'" 
68.50  ^ 

I  212 

'  70.62  ,„^ 

■  72.36  ,3, 
73.67   ^.^ 

:  7-^-^»   30 
'  74.79  — 

24 

;  74.55 
i  73.76   ^** 
;  72.45  "^ 
i  70.05  ^'^^ 
:  68.43  ^'' 


a?  Hercnlis. 
Mag.  iJ) 


Right 
Aflcenskm. 


65.86 
63.04 


282 


44.73  — 
44.88  ^'' 
45.26  •'*'* 

61 

45.87 


■>0? 

'  60.07  * 


46.68 


81 
100 


57.07 
!  54.J5 

51.40 
I  4b?. 9-1 


<»ii-> 


<» 


(«i 


47.68       1 4«;.8;j 


241) 
211 


40.024 

47.43 

o.iJO 

-5.012 

+0.18 

-0.14 

-0.2 

-0.9 

h      m 
16    21 

34.620 
3-1.876  ^'^ 
35.155^"'^ 

2*.i7 


310 


35.452 
35.760 

36.070 
36.374  '^""^ 
30.670  ^-^ 


30.951 
37.213 


2M 

2i;2 

242 


37.455 

37.072  ^*" 

37.864  ^  - 
irr> 
38.026  * 

38.159  *"^ 

101 

38.200   ,^. 


33 


37 


90 
121) 


38.320   . 
38.35')  - 
38..3r)8 
38.321 

38.252 
38.153 
38.024 

.  -     -.-  14'J 

37.875 
37.709 

37.5:M 
37.350 
37.193 

37  .aw 

30.921 


106 
175 


i7r> 

122 

s7 


30.834  ,. 
30.788-; 
30.790  J^ 
30.811  ^^ 
:J0.fM2  ^"^ 

14'.» 


DOL-IIXL'V- 

tkm. 


+14  13 


// 


15.25 


12. 9( 
10.80 
8.98 
7.43 


.  220 


210 

iNS 

15^1 
Us 

0.25   .,. 
^'"^^   ^' 

33 
5.1<>-- 

6.26   •" 
5.78  *- 

01 

0.69 


123 
14ft 
KVO 

I'M) 


14.83 

10.73  ^;^ 

18.58  *■*■' 


7.92 

0.41 

11.10 

12.93 


17-1 
I.VJ 


20.33 
2 1 .92 

141 

23.33 

24.52^^'* 

25.49 

20.19 

20.03 


07 
70 
44 

Hi 


20.79 

20.6() 

i  2i;.24 

I  25.53 

j  24.53 

I 

■  23.23 
,  21 .65 


19  M 


li 

42 

71 

100 

130 

l.W 
1.S2 


.-o  205 


17.78 

2'»1 
'  233 


37.091        ,  13.24 


37.285 
37.517 

34.845 
1 .032 


1**4 

OOi> 


10.88 
8.5:^ 


23r> 

235 


V  Draconls. 


M:ii:.  2.9 


24.78 
+0.253 


+0.05 
-0.2 


+0.01 
-0.0 


Ui^ht       '  Pcrlinflr 
.\.s(viuion.  ,      tioD. 


m 


10    22         +61    41 


s 
49.92 

50.26 
50.67 
51.13 
51 .02 

52.13 
52.05 
5:^.10 
53.04 
54.08 

54.47 
54.80 
55.06 
55.25 
55.30 

55.40 
55.37 
55.27 
55.09 

54.85 

5-1.55 
54.20 


34 
41 
4t, 

40 

.'il 


v> 


r.i 

4.S 
44 
30 

:i3 

10 

11 

4 

3 
10 

IS  i 


i  50.46 
47.27 
44.47 
42.18 
40.47 


319 
2m) 
220 
171 
107 


•^^•^0    38 

39.02  — 

2«) 

39.31 

40.27   ^ 

4 1 .84  ^''' 
211 

43.95 


ai5 

2.S0 


40.50 
49.39 
52.55'*'*' 
55.84  ^"'^ 


331 


59.15 
02.40 

(«.48 
<;8.32 


325 

,  30S 

2M 


'■"  '  70.84  ^'^ 


30 


35 


214 

72.98  j.^ 
74.09  ^^ 


40  I  12 

53.80  ^i  75.93   ^ 

53.30 

52.91 


v5 


2: 


52.10 
52.00 
51.50 
51.17 
50.81 

50.50 
50.27 
50.12 
50.05 
50.09 

50.21 
50.42 
50.71 

51.800 
2.109 

+0.02 


80 
131 


Z  i  '^^-^    24 

^'    70.92  — 

45 

40 
44 
30 
3(> 
31 

23 
1.5 

r. 
f 

4 


76.65 

75.86 

74.54 

72.75  ''' 

70.50^ 
267 

07.83 

64.79  ^^ 
332 


61.47 
57.91 
51.24 


3oG 
3»>7 


12  ;  3f30 

'  50.55 


21 
29 


40.97  '^''^ 
43.59  ^' 

66.46 
+1.857 

+0.05 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 

19.8 
BCar.  1.8 
11.7 
21.7 
31.7 

Apr.  10.6 
20.6 
30.6 

May  10.6 
20.5 

30.5 
June    9.5 

19.5 

29.4 

Julv     9.4 

10.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.    6.1 

16.0 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


Mean  Place 
Sec  d,  Tan  d 


1>)^  a,  Dw  a 
Dip  d,  Dw  d 


Z  Heronlis. 
Mag.  3.0 


Right 
Ascension. 


h 
16 


m 
38 


s 

8.835 
9.078 
9.355 
9.659 
9.978 

10.306 
10.635 
10.957 
11.265 
11.556 

11.823 
12.064 
12.273 
12.448 
12.590 

12.692 
12.754  23 
12.777  — 
12.759  ** 
12.700  ^^ 

95 

12.605 
12.473 


243 
277 
304 
319 
328 

329 
322 
308 

291 
267 


241 
209 
175 
142 
102 


62 


ir.3 
ISvS 
20S 
210 


11.695 
11.473^'^ 


12.310 
12.122 
11.914 


11.259 
11.060 
10.888 


2U 
11)9 
172 
I'M) 


9") 


10.752 
10.657  ^3 
10.614  -- 
10.624  ^^ 
10.688   *'* 

119 

10.807 
10.977  ^'" 


11.193 


216 


Denllna- 
tlon. 


+31  44 


// 


57.32 
54.47 
51.89 
49.66 
47.86 

46.57 
45.83  jg 
45.65  — 
46.04  ^ 
46.96  ^ 

141 

48.37 


286 
258 
223 
180 
129 


74 


50.21 

52.39 
54.83 
57.45 

60.14 
62.84 
65.45 
67.93 
70.19 

72.18 
73.86 
75.20 

76.17 
76.75 

76.92 
76.67 
76.01 
74.94 
73.47 


184 
218 
244 
262 
260 


270 
261 
248 
226 
199 


1(>8 

134 

97 

58 

17 

25 

66 

107 

147 

183 


7L.6't 

219 

69.45 

249 


66.96 
61.21 
61.29 

58.26 
55.22 
52.28 


275 
292 
3()3 


304 
204 


9.418 

1.176 


68.88 
+0.619 


+0.05 
-0.1 


+0.01 
-0.9 


Mag.  1.9 


Right 
Ascension. 


h     m 
16    39 


8 

50.40 
61.01 
51.69 
52.42 
53.19 

53.98 
54.77 
55.55 
56.31 
57.03 

67.70 
68.31 
58.85 
69.33 
69.72 

60.02 
60.23 
60.32 
60.32 
60.22 

60.03 
59.75 
59.39 
58.95 
58.48 

57.98 
57.48 
56.99 
56.56 
56.19 

55.91 
55.74 
55.68 
55.76 
55.96 

56.29 
56.73 
57.28 


Declina- 
tion. 


-68  52 


// 


61 
68 
73 
77 
79 

79 
78 
76 
72 
67 

61 
64 
48 
30 
80 

21 

9 

0 
10 
19 

28 
36 
44 
47 
50 

50 
40 
43 
37 

28^ 

17 
6 

8 
20 
33 

44 


55 


33.37 
31.66 
30.33 
29.38 
28.87 

28.78 
29.09 
29.79 
30.86 
32.24 

33.93 
35.87 
38.04 
40.37 
42.83 

45.35 
47.89 
50.37 


171 

133 

06 

61 

0 


31 

70 

107 

138 

160 

194 
217 
233 
240 
262 

254 

248 


52.74  ^" 


54.93 


219 
195 


^^'^  163 

^^•51  126 
59.77   ^ 

60.63 

61.03  — 


60.96 

60.41   ^ 

59.38  ^^ 

57.92  ^*^ 

56.05  ^^^ 
220 


53.85 
51 .42 

48.82 


243 
200 


46.17  ^ 

43.57  ^ 
246 


41.11 
38.88 
36.93 


223 
195 


51.756 
2.775 

+0.13 
-0.1 


37.47 
-2.589 

-0.06 
-0.9 


Y/HezooUs. 
Mag.  3.6 


Right      j    DecUna- 
Asoenskm.  I      tion. 


h     m 
16    40 


8 

2.192 
2.441 
2.728 
3.046 
3.384 

3.732 
4.083 
4.428 
4.759 
6.069 

6.356 
5.610 
6.830 
6.012 
6.166 

6.256 
6.311  ^2 
6.323  — 
6.289  ^^ 
6.212 


240 
287 
818 
338 
348 

351 
345 
831 
810 
288 

256 
220 
182 
143 
100 


56 


+39    4 


// 


304 
374 


188 
138 


74 


33.37 
30.33 
27.59 
26.24 
23.36 

22.03 

21.29   ^ 

21.16  — 

21.65   ^ 

22.70  ^^ 
167 

24.27 

26.29  ** 

28.67"* 

j  31.34  *^ 

34.17^ 


37.10 


4t 

118 

156 
189 
217 
237 
248 

252 
245 
227 

4.124  ^^ 
162 

3.962 
3.847 
3.784 
3.777  — ^ 
3.831 


40.02 
42.85 
45.51 
47.95 


6.094 
5.938 
5.749 
5.532 
5.295 

5.047 
4.795 
4.550 
4.323 


292 

883 
266 
244 
213 


115 
63 


50.08 

51.88  *^ 

53.30  ^^ 

54.31  '^' 

54.89  ^ 

13 

55.02  "~ 

32 

78 

122 

165 

206 

48.99 

46.57  ^^^ 

274 


54 

112 


3.943 
4.111 
4.329 


168 
218 


54.70 
53.92 
52.70 
51.05 


43.83 
40.82 
37.64 

34.36 
31.09 
27.93 


301 
318 
328 


327 
316 


Oroomlnid 
Mag. 


RlAt    ; 

AJMBSBlL   I 


2.984 
1.288 


45.77 
+0.812 


+0.04 
-0.1 


+0.02 
-0.9 


h 
16 


m 
43 


s 

41.630 
41.914 
42.258 
42.650 
43.077 


284 
344 


427 
451 


43.528 

43.986*" 

44.440*^ 

44.877  ^ 

45.285*® 
371 


45.656 
45.982 
46.254 
46.469 
46.621 


873 

216 

163 

87 


46.708  22 
46.730  — 
46.687   ^ 


106 
166 
223 


46.581 
46.415 

46.192 

45.918 

45.601 

45.249 

44.872^" 
393 

44.480 


274 
317 
352 


44.085 
43.700 
43.339 
43.013 


395 
3S5 
361 
326 

278 

^2. '35  3^, 

^Pl«  149 

42.367  ,^ 
42.293  — 
42.299     ^ 

87 


42.386 
42.552 
42.791 


166 
239 


43.346 
1.833 


+0.02 
-0.1 


452  APPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wosliiiieton 
Mean  Tunc. 


Jan.  0.9 
10.9 
20.9 
30.8 

Feb.    9.8 


80  OphlncM. 
Mag.  5.0 


Right 
Aseonsion. 


Mar. 


19.8 
1.8 
11.7 
21.7 
31.7 

Apr.  10.7 
20.6 
30.6 

May  10.6 
20.5 

30.5 

June    9.5 

J9.5 

29.4 

July     9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.2 
17.1 

27.1 

Nov.    6.1 

16.1 

26.0 

Dec.    6.0 

16.0 
25.9 
35.9 


Mean  Place 
Sec  a,  Tail  3 

D^  a,  Dtu  a 
D^  d,  D«  d 


h 
16 


m 
56 


s 
40.310 
41.047 
41.313 
41.598 
41.896 

42.203 
42.509 
42.810 
43.104 
43.385 

43.652 
43.901 
44.129 
44.332 
44.509 

44.657 
44.772 
44.852 
44.898 
44.906 


44.877 
44.813 
44.717 
44.593 
44.447 


237 
266 
285 
208 
307 

306 
301 
294 
281 
267 


249 
228 
203 
177 
148 


115 
80 
46 

8 

29 

64 

96 

124 

140 

162 


44.285 

44.118  ^^' 
43.955  ^^ 
43.803  ^'"^^ 
43.674  ^^ 

98 


43.576 
43.518 


5S 


43.503  -^ 
43.536  ^ 
43.619   ^ 

130 
43.749 


43.923 


174 


44.137  ^" 


Declina- 
tion. 


-45 


// 


141 
138 
130 
114 
97 


73 
48 


61.88 

63.29 
64.67 
65.97 
67.11 

68.08 

68.81 

69.29  ^ 

69.49  — 

69.43     * 
32 

69.11 

68.58 

67.86 

66.99 

66.02 

64.99 
63.93 
62.88 
61.88 
60.94 

60.09 
59.33 
58.69 
58.15 
57.72 

57.41 


B  Heronlis. 
Mag.  3.9 


Right 
Ascension. 


68 
72 

87 

07 

103 

106 

105 

100 

94 

85 

76 
64 
54 
43 
31 

17 


57.24 

57.19  — 

57.28     ^ 
25 

40 


57.53 

57.93 
58.50 
59.25 
60.16 
61.24 

62.47 
6:^.79 
65.17 


57 


75 

01 

108 

123 

132 
138 


40.999 
1.003 


56.57 
-0.072 


+0.06 
i-0.1 


0.00 
-1.0 


h      m 
16    67 


8 

6.161 
6.387 
6.649 
6.938 
7.248 

7.569 
7.895 
8.218 
8.531 
8.830 

9.110 
9.364 
9.592 
9.788 
9.949 

10.073 
10.158 
10.203 


10.205  — 

10.166  ^* 
79 

10.087 
9.970  ^^^ 
9.819  ^l^ 
9.640^'^ 
9.438  ^^ 

217 


226 
262 
289 
310 
321 

326 
823 
813 
290 

280 


254 
228 
196 
161 
124 

85 
45 


Declhi»- 
tion. 


+31    2 


// 


286 


42.05 
39.19 
36.56 
34.24 
32.35 

30.96 

30.08 

29.77  — 

30.03  " 

30.83  ^ 
180 

32.13 


232 

180 
139 


88 


33.87 
35.98 
38.36 
40.95 

43.65 
46.37 
49.04 
51.57 
53.93 


174 
211 
238 
250 
270 


272 

267 
253 
236 
211 


223 


9.221 

8.998 

21*) 

8.779  ^^'^ 
8.575  ^ 
8.393  ^^^ 

149 


56.04 
67.86 
59.34 
60.47 
61.21 

61 .55 
61.48 
61.01 
60.12 


182 

148 

113 

74 

34 


47 
89 
130 


109 
61 


8.244 
8.i:i5 
8.074 


8.066  — 
8.112   *® 

99 


!  58.82 

I  169 

57.13 

204 


8.211 
8.361 
8.558 


150 

197 


55.09 
52.73 
50.09 
47.25 

44.28 
41.27 
38.33 


236 
264 
284 
297 


301 
294 


6.805 

1.167 


52.31 
+0.602 


(2HeroiiliB. 
Mag.  5.3 


Right 
Aaransion. 


+0.05 
-0.1 


+0.01 
-1.0 


h 
16 


m 
58 


8 

31.699 
31.925 
32.188 
32.481 
32.796 

33.122 
33.453 
33.783 
34.104 

«/4.4Ud 

34.694 
34.954 
35.185 
35.383 
35.545 


263 
298 
316 
826 


331 
330 
321 
304 
286 

260 
231 
108 
162 
124 


35.669  ^ 
35.753  ^j 
35.794  — 
35.793  ^ 
35.749   ^* 

85 

35.664 


124 
158 


225 


35.540 
35.382 
35.195  ^^^ 
34.983  ^^^ 

34.758 
34.526 
34.297 
34.083 
33.891 


232 
229 
214 
192 
158 


33.733  jj., 
33.616  ,; 

«j0.047  -_ 
33.531  — 
33.570  ^ 

95 

33.665 
33.813  "^ 
34.009  ^^ 


l>6cUiia. 
tion. 


+33  40 


// 


65.03 
62.09 
59.40 
57.03 
55.10 

53.66 
52.78  jQ 
62.48  — 
62.76 
53.59 


337 
144 


IM 


54.93 
56.73 
58.92 
61.39 
64.06 

66.85 
69.66 
72.43 
75.06 
77.50 

79.67 
81.56 
83.10 
84.26 
85.02 

85.36 
85.29 
84.79 
83.86 
82.51 

80.76 
78.64 
76.19 
73.47 
70.54 

67.48 
64.39 
61.37 


180 
219 
247 
267 
379 

281 
277 
263 
244 
217 


189 

154 

116 

76 

34 

m 
4 

50 

93 

136 

175 

212 
245 
272 
293 
306 

309 
302 


Right 


32.416 
1.202 


75.49 
+0.667 


h    a 
17     5 

8 

36.776 
37.020 
37.293 
37.588 
37.898 

38.215 
38.534 
38.850 
39.160 
39.457 


3» 


SIO 
S17 

S19 
316 
SIO 
»7 


317 


39.742 
40.010 
40.257 
40.482 
40.679  ^^ 

167 

40.846 
40.981 
41.080 
41.140  21 
41.161  — 

18 


135 

99 

60 


41.143 
41.087 
40.995 
40.874 
40.729 

40.565 
40.394 
40.225 
40.069 
39.934 

39.831 
39.768 


56 

92 

121 

145 

164 

171 
169 
156 
135 
108 

63 


+0.04 
l-O.l 


+0.01 
-1.0 


17 

39.751  — 

39.782  '^ 

39.865  ® 
132 


39.997 
40.176 
40.395 


179 
219 


36.950 
1.039 


+0.07 
-0.1 


APPARENT  PLACES  OF  STARS,  1917 


453 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


f/  SooipU. 
Mag.  3.4 


R%ht 


li     in 
17      6 


11.984 
12.296 
12.647 
13.026 
13.427 

13.838 
14.253 
14.665 
7  I  15.069 
15.459 


7 
7 

7 


312 
851 
379 
401 
411 

415 
412 
404 
390 
372 


7 

6 

6 

.6 

.6 

.5 
.5 
.5 

».4 
L4 

).4 
).4 
8.3 
8.3 
8.3 

7.3 
L7.2 
>7.2 
7.2 
17.1 

27.1 

6.1 

16.1 

26.0 

6.0 

16.0 
26.0 
35.9 


15.831 
16.180 
16.503 
16.794 
17.049 

17.264 
17.436 
17.659 
17.631 


S40 


291 
256 
216 


171 

124 

72 


17.653  — 

31 


17.622 
17.540 
17.413 
17.246 
17.048 


lace 
:anJ 


^m  a. 


16.827 
16.697 
16.370 
16.160 
16.979 

15.838 
15.750 
16.721  — 
15.756  ^ 
15.859  *^ 

1«7 


82 
127 
167 
198 
221 

230 
227 
210 
181 
141 

88 


tkm. 


-43    7 


// 


61.94 
61.19 
50.64 
50.30 


75 
65 

34 


13 

60.17  — 

6 

60.23 
60.47 
60.86 
61.39 
52.06 


16.026 
16.252 
16.533 


226 
281 


62.84 
63.71 
64.67 
65.72 
56.84 

58.00 
59.19 
60.39 
61.54 
62.65 

63.66 
64.64 
65.23 
65.73 
65.98 

65.99 
65.73 
65.22 
64.45 
63.47 

62.30 
61.02 
59.65 
58.27 
56.95 

55.73 
54.66 
53.76 


24 
39 
68 
67 

78 

87 

96 

105 

112 

116 

119 
120 
113 
111 
101 

88 
60 
50 
25 
1 

26 

51 

77 

98 

117 

128 
137 
138 
132 
122 

107 
90 


12.319 
1.370 


52.14 
-0.937 


CDxaooiiiB. 
Mag.  3.2 


Right 
AsDezokm. 


h     m 
17     8 


s 

29.73 
30.00 
30.37 
30.82 
31.33 

31.88 
32.46 
33.03 
33.60 
34.14 

34.64 
35.08 
35.45 
35.75 
35.97 

36.10 
36.14 
36.09 
35.96 
36.74 

35.44 
35.07 
34.64 
34.15 
33.62 

33.07 
32.52 
31.97 
31.44 
30.94 

30.50 
30.13 
29.84 
29.64 
29.55 

29.56 
29.68 
29.90 


+0.09 
-0,1 


■0.01 
1,0 


32.643 
2.441 


27 
37 
45 
51 
55 

57 
58 
57 
54 
50 

44 

37 
30 
22 
13 

4 

5 
U 
21 
30 

37 
43 
49 
53 
55 

55 
55 
.W 
50 
44 

37 
29 

20 
9 

1 

12 
22 


Declliuk 
tkm. 


+65  48 


// 


48.32 
44.92 
41.83 
39.16 
37.00 


340 
309 
267 
216 
156 


35.44  ^ 
34.54  ^ 
34.32  -  - 
34.78  *^ 
35.89  "^ 

171 

37.60 


224 

268 
302 
325 
339 


341 
335 
319 
294 
263 


39.84 
42.52 
45.54 
48.79 

62.18 
55.59 
58.94 
62.13 
65.07 

67.70 
69.96 
71.80 
73.18 
74.06 

74.44 
74.29 
73.62 
72.43 
70.73  ^™ 

217 


68.66 
65.97 
62.99 
59.71 
56.20 

52.58 
48.94 
45.43 


226 
1S4 
13S 

88 
38 

15 

67 

119 


259 
298 
32H 
351 
362 


364 
351 


60.27 

+2.227 


or  Heroulis. 

Var.  3.1-3.9 


Right 
Aacenston. 


h      m 
17     10 


s 

51.342 

51.555 
51.800 
52.070 
52.356 

52.653 
52.965 
53.255 
53.550 
53.834 

54.104 
54.356 
54.587 
61.792 
51.971 


213 
24.5 
270 
2S6 
297 


302 
300 
29.'> 
2H4 
270 


252 
ZM 
2a5 
179 
147 


dO.l  lo  I  .,. 

55.231    _ 
55.308    '' 

411 

55.350  — 

36 

55.314 


55.240 
55.133 
54.998 
54.838 

54.663 
54.479 
61.296 
5-1.124 
53.971 


107 
135 
160 
175 


1K4 
1S3 
172 
153 
123 


53.848    g^ 

53.761  ^ 
5:^.717  -- 
53.720  ^ 
53.772   ^^ 

100 

53.872 


0.00 
-0,1 


+0.03 
-1,0 


61.019 
61.206 

51.730 
1.033 


147 
1S7 


Declina- 
tion. 


+  14  28 


// 


54.99 
52.74 
50.62 
48.71 
47.09 


225 

212 
191 
162 


126 


45.83 

44.97 

44.55- 

44.56 

45.01 


86 
42 

1 
45 
1^\ 


45.87 
47.09 
48.60 
50.36 
52.29 

51.33 
56.40 
58.45 
60.42 
62.26 

63.92 
65.39 
66.62 
67.60 
68.30 


122 
Vi\ 
176 
193 
204 


207 
20.-) 
1U7 
1S4 
166 


147 

123 

9K 

70 

44 


68.74  ^, 
68.87  — 
68.70  ^" 
168.24  ^ 
67.47    '" 

107 


66.40 
65.06 
63.43 
61.58 
59.51 

57.31 
55.03 
52.75 


134 
163 
1H5 
207 
220 


228 
228 


62.46 

+0.258 


+0.05 
-0.1 


0.00 
-1.0 


^  Hercolis. 
Mag.  3.2 


Right 
A9consk>n. 


h      m 
17     11 


211 
245 
2:3 
293 

306 


8 

36.736 
36.947 
37.192 
37.465 
37.758 

38.004 
38.370  ^^^ 
38.687  ^^^ 
38.992 
39.286  *• 

270 

39.565 
39.823  ^'^ 
10.a>8  ^^ 

2(18 

40.266 

176 


Deilina- 
tk>n. 


4^24   55 


61.96 
59.28^ 
56.79  ^' 
5.1.58^-^^ 
52.72  ^"^ 

142 


3U5 


40.442 


142 


40.584  ^^ 

40.690  ^ 

40.756  j^- 

40.783  — 

40.769   ^* 
53 

40.716 

91 
127 
156 
180 
197 


40.625 
40.498 
40.342 
40.162 

39.965 
39.759 
39.555 
39.361 
39.188 


206 
204 
194 
173 
144 


3».044  ,^ 

O0.t700       A,j 

38.876  j2 
38.864  — 
38.902  ^^ 

89 

38.991 


39.130 
39.312 


139 
182 


37.296 
1.103 


51.30 
50.38 
19.96  - 
60.07 
50.69 


02 

42 

11 

62 

1(» 


51.78 
53.30 
55.17 
57.33 
59.69 

62.17 
64.70  ^"^ 


152 
1X7 
21 1) 
2:{6 
24S 


67.19 

69.59 
71.83 


249 
240 
224 
203 


73.86 

75.6:^ 
77.12 
78.28 
79.10 


177 

149 

116 

S2 

47 


79.57  ^ 
79.66  — 
79.37  ^' 
78.70  *^' 

139 


175 


76.28 
74.53 

„rt   J-.  20»l 


70.15 
67.60 


232 
255 
269 


64.91 

62.16^^ 


59.43 


273 


70.61 
+0.465 


+0.05 
\-0\ 


+0.01 


■1 


454         AFPABENT  PLAGES  OF  STABS/lffLT. 


FOR  THE  UPPER  TRANSIT  AT  WABHJWQTOW, 


If  Hemlis. 
ling.  8.4 


B%ht 


Mag.  3.4 


Blijtit 


19 


litg.6.4 


Rl^t 


h     m 
17    18 


Jtn.     0.9 

10.9 

S0.0 

80.0 
Feb.    0.8 

19.8 
liar.    1.8 

11.8 
21.7 
31.7 

Apr.  10.7 

20.6 

30.6 
May  10.6 

20.6 

80.5 
June    9.5 

19.5 

29.5 
July    9.4 

19.4 
29.4 
Aug.  8.3 
18.3 
28.3 

Sept.   7.3 

17.2 

27.2 
Oct.     7.2 

17.2 

27.1 
Nov.    6.1 

16.1 

26.0 
Dec.    6.0 

16.0 
26.0 
35.9 

Mean  Place      9.316 
Sec  ^,  Tan  ^  I  1.250 


ail 


su 


■ 

8.467 
8.668 
8.928 
9J06 
90^ 

9Jm 
10.188 
10.586 
10.860 
11.179 

11.479 
11.766 
12.004 
12.219 
12.397 

12.536 
12.631 
12.682 
12.688  — 
12.648  ^ 

12.564 


S77 


315 
178 

ua 

95 

61 


12.439 
12.276 
12.082 
11.861 

11.623 
11.376 
11.130 
10.896 
10.684 


125 
158 
194 
221 
238 

247 
245 
234 
212 

180 


10.504  ,^ 

10.364   ^ 

10.272  ^ 

10.234  — 

10.252   ^® 
74 

10.326 

10.456  ^ 

10.637  "^ 


+86  63 


i* 


57.83 
54.89 
61.47 
49.00 
46.95 

45.40 


m 


947 


156 

97 


lai 


877 


44.48 
44.05-^ 
44.86  * 

46.89 
48.80 
60.42 
68.97 
55.74 

58.64 
61.59 
64.51 
67.31 
69.91 

72.27 
74.33 
76.04 
77.36 
78.29 

78.78 
78.83  — 
78.43  ^ 
77.58  " 
76.30^ 

171 
74.59 


292 
280 
260 


171 

132 

98 

49 


72.48 
70.03 
67.28 
64.30 

61.17 
57.99 
54.87 


211 
245 
275 
298 
313 

318 
812 


cd,Tmd\  l.2fA 

a,  Dm  a    1+0.04 
\Dmd    /-O.I 


67.14 
+0.751 


h     m 
17    16 

■ 
64.416 
64.666 
64.947 
66JKM 
65U»77 

66.910 
66JB47 
56JS84 
66.915 
57.887 

57UM5 

57J87 

58.110 

58.369 

58US80 
m 

58.771 -„ 

58.926 

59.043 

59.119 

59.153  — 

9 

59.144 


59.094 
59.005 
58.881 
58.730 

58.558 
58.377 
58.196 
58.026 
57.877 


50 

89 

124 

151 

172 


181 
181 
170 
149 
115 
57.761 

57.686 
57.659  — 
57.683  ^ 
57.760  ^ 

130 


57.890 
58.069 
58.291 


179 
222 


-84  65 


tt 


6.40 

6jnr 

6.84 
7.18 
7JS6 

7.96 
8.88 
8.67 
8.97 
9.80 

9.88 
9Ua 
9.68 
9.71 
9.79 

9.86 

9.96 

10.07 

10.19 

10.32 

10.45 
10.56 
10.63 
10.65 
10.61 

10.50 

10.30 

10.01 

9.66 

9.26 

8.83 
8.40 
8.00 
7.66 
7.42 

7.28 
7.26 
7.35 


17 


64 


64 


18 

14 

11 

8 

8 

7 

10 
11 
12 
18 
13 

11 
7 
2 

4 

11 

20 
29 
85 
40 
43 

43 
40 
34 
24 

14 

2 
9 


816 


h     m 
17    17 


88.418 
88.618 
88.868 
88.188 
88.439 

83.756 
84.081 
84.408 
84.730 
85.040 

85.884 
35.607 
35.854 

86j070 
86.858 

86.399 
36.504 
36.567 


fiO 


ai7 


146 

106 
68 


20 

36.587  — 
36.564  ® 

56 

36.498 


+0.01 
-1.0 


54.620 

,  i.ioa 

"Uo.07 
\-0.1 


4.13 
-0 


36.392 
36.250 
36.074 
35.873 

35.653 
35.424 
35.194 
34.976 
34.777 

34.609 
34.479 

34.360 
34.380 

34.455 
34.582 
34.756 


106 
142 
176 
201 
220 


229 

230 
218 
199 
168 

130 
85 
34 

20 
75 

127 
174 


+8884 

16J6 

1SJ1~ 

lOM 

SJLS 

6.08 

4.88 
8.49 
8iH  — 
8.15  " 
8J8 


878 
267 


6j01 

6.07 

8.78 
ULIO 
18.71 

16.45 
19.85 
22.03 
24.70 
27.19 

29.46 
31.44 
33.10 
34.39 
35.31 

35.82 
35.91  — 
35.57  •* 
34.81   ^ 
33.63  "* 

159 

32.04 


ar 


196 

166 

129 

92 

51 


30.08 
27.78 
25.17 
22.34 

19.35 
16.30 
13.28 


196 
280 
261 


806 


li    m 
17    18 

88J66 


M.4Dr 


85.4M 


873 


86.441 
86J64 
87.4B8 

S7J886 
88.S79 
88.796 
8iJ78 

88J0I 

in 

88.781  jg 

80.003^ 

30.168 

30.254 

80.279- 

43 

80.236 


KM 
M 


30.128 
29.960 
29.739 
29.476 

29.184 
28.875 
28.569 
28.278 
28.023 


27.817 
27.674 
27.603- 
27.613  1; 
27.705 


171 


27.879 
28.189 
28.448 


23.884 


4.13         33.166         25.28         23.884 


APPAEENT  PLACES  OF  STABS,  1917.  455 

FOB  THE  UPPER  TRANSIT  AT  WASHINGTON. 


456  APPARENT  PLACES  OF  STABS,  1917. 

FOR  THE  UPPER  TRANSIT  AT 


APPARENT  PLACES  OF  STABS,  1917.  457 

FOB  THE  1TPFER  TRANSIT  AT  WASHINGTON. 


458  APPARENT  PLACES  OF  STARS,  1917. 

FOR  THE  UPPER  TRANSIT  AT 


APPARENT  PLACES  OF  STARS,  1917.  459 

FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


460  APPARENT  PLACES  OP  STAES,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


\Vashin£ton 
Mean  Time. 


^HercnliB. 
Mag.  4.0 


Right 
A.<x*en.sk)n. 


8 

23.386 
23.651 
23.702 
24.013 
24.294 

24.601 
24.925 
25.259 
25.596 
25.929 

26.251 
26.556 
30.6  I  26.840 
May   10.6    27.094 


Jan.  1.0 
10.9 
20.9 
30.9 

Feb.    9.9 

19.8 
Mar.  1 .8 
11.8 
21.8 
31.7 

Apr.  10.7 
20.7 


h     m 
17    53 


Dorlbia- 
tion. 


165 
211 
251 
281 
307  ' 


o  / 

+37  15 
32.31 


324 
334 
337 
333 
322 


20.6 
30.6 

Juno    9.5 


27.316 

27.501 
27.643 


SOS 
2S4 
254 
222 
185 

142 

OS 


29.24 
26.33 
23.70 
21.43 

19.63 
18.36 
17.67 


17.57  - 


307 
291 
2(» 
227 

im 

127 
69 


10 


y  Opblnohi. 

Mag.  3.5 


Right 
Aacension. 


51 
107 


18.08 

19.15 

20.74 

22.79  '^^ 
241 


159 


25.20 
27.92 


272 
291 


30.83 
33.87  ^^ 
36.91 


July     9.4 


1!».5  1127.741    „     

2!). 5  I  27.7112        i  3!».9i  ^^ 

2  I  ^7 

27.704  42.7S 

4:1  '  2«'».'> 


19.1 

29.4 

Auk.     S.4 


27.749        ;  45.43 

<ll    !  '>41 

27. (158        ;47..S4  '^^ 

27.524  ^^^  ■'  49.92  '^^^ 

IS. 3  127.351.  ^""^  ;  51.(55  ^'^ 

27.145^'''',  53.00  ^•'^•' 

230  ,  'X\ 


Sei)t.    7.3 
17.3 


Oct 


27.2 

7.2 

17.2 


27 . 1 

Nov.    6.1 

16.1 

2<).l 

Deo.     tl.O 

16.0 
26.0 
3li.() 

S"<'  <i.  Tun  *) 


•Jf;.915        '  53.93 

24'»  I  ^•* 

2i>.im        '54.42      , 

9','>  '  4 

211.417        ,M.4(; 


2(i.ltiS 
25.933 


•J4«.>     > 


23-i 
2<js 


;)4.();> 


s, 
1:}1 


or   7.>r: 


25.551 
25.119 
25.:i36 
25.306  - 

25.331 
25.410 


\^2 
30 


2.'> 


70 


53.  is 

51.^7 
50.13  y** 
47.9}>  "*■* 
4o.r>l 
4-.--  -■" 


/O 


L>*»: 


39.7s 


25.543  ^■^'^!  33.5S'^'^* 


24.377 
1.257 


-i  0.04 
0.0 


38.91 
H-0.76I 

0.(K) 
-1.0 


h 
17 


m 
54 


s 

27.130 
27.322 
27.549 
27.802 


192 
227 
253 


28.075  ^ 

288 


28.363 
28.661 
28.964 
29.268 
29.570 

29.865 
30.150 
30.422 


298 
303 
304 
302 
295 


285 
272 


Derlina- 
Uon. 


-  9  45 


// 


30.674  ^* 


231 
203 

173 

140 

100 

61 

19 

22 

61 

0« 

12s 

ir)0 


30.905 

31.108 
31.281 
31.42L 
31.521 
31 .582 

31.601 
31.579 
31.518 
31.422 
31.29  4 

31.144 
30.977  ^''' 
30.804 
30.636 
30.4S1 

30.350 
30.251 
30.192 
30.177 
30.209 

30.288 
30.413 
30.578 

27.3i)4 
1.015 

f0.07 
0.0 


17:i 
IriS 
l.V. 
i:;i 

w 

32 
7w 

12.') 
IGT) 


55.65 
56.53 
57.40 
58.23 
58.96 

59.56 
59.99 
60.22 
60.25 
60.06 

59.68 
59.13 
58.42 
57.60 
56.71 

55.79 
54.86 
53.96 
53.11 
52.33 

51.65 
51 .05 
50.55 
50.13 
49.80 

49.57 

49.40 

49.30 

I  49.29 

!  49.36 

'  49.52 
'  49.79 
■50.15 
•  50.  ()3 
51.23 

5 1 .94 
52.72 
o3.0/ 

51.93 
-0.172 

0.(K) 
-l.O 


88 
87 
83 

73 
60 

43 

23 

3 

19 
38 

55 
71 
82 
89 
92 

93 

90 

85 
78 
6S 

00 
.W 
42 
33 
23 

17 

10 

1 

I 
IH 

27 
3«1 
4s 

71 

7S 
K) 


S  Herculis. 

Mag.  3.8 


Right 
Ascension. 


h     m 
17    64 


8 

31.620 
31.786 
31.993 
32.234 
32.504 

32.794 
33.099 
33.413 
33.729 
34.042 

34.344 
34.634 
34.905 
35.151 
35.367 

35.551 

35.698 

35.804 

35.868   2j 

35.889  — 
25 

35.864 


166 
»7 
341 
270 
390 


305 
314 
316 
313 
803 

390 
371 
346 
316 
184 


147 

106 

64 


Dedtaift- 
tion. 


+29  15 


^f 


15.75 

12.95 

10.29 

7.86 


280 
366 
343 


68  I 
108  ' 
144  ' 
176 


35.796 
35.688 
35.544 
35.368  ""  !  34.61 


5.78** 
166 

4.12 
2.94 
2.29 
2.20 
2.65 

3.63 
5.08 
6.95 
9.17 
11.67 

14.34 
17.11 
19.91 
22.65 
25.27 

27.70 
29.89 
31.80 
33.38 


20U 


118 

65 

0 

45 

96 

145 
187 
233 
350 
367 

277 
380 
274 
262 
243 

219 
191 
15S 
123 
86 


35.168 
34.952 


216 
222 


35.47 
35.94 


34.730       !  35.98  — 


34.512 
34.308 

34.127 
33.979 
33.871 
33.809 
33.796 

33.834 
33.923 
34.059 

32.377 
J.  146 

+0.05 
I   0.0 


2l» 
204 
LSI 


14S 

lOK 

62 

13 

3S 

80 
130 


135.63   f 
134.88    '* 

I  33.71 

i    <>rk    -.r,    155 


32.16 
30.26 
28.02 


190 
224 


o-  -i  249 
269 


22.84 
20.03 
17.20 


281 
283 


21.90 
+0.50)0 


0.00 
-V.O 


Mag.  2.4 


Rfght 


h 
17 


m 
54 


8 

39.040 
39.204 
39.429 
39.708 


164 


411 


414 


3n 
334 


40.032  •"  =  34' 


360 


40.392 


40.778 
41.179 


386 

401 
406 


32. 

31J 
30i7j 
41.685  ^  i  30.11 
41.988  ** '  30.71 

387 

42.373       :  31J 

42.735 '^las.aBj 

43.068 
43.361 


293 
347 


43.608*"   41.48 


196 


44.69 


^^'^  140 
43.944   jQ  148.08' 

44.027    ^'51.40J 

44.050--    54.71' 

44.012   ^ 

98 


57.89' 


153 


43.914 
43.761 
43.555  ^ 


()0.85 
63.52' 


339 

347 


I  65.85' 
43.303  ^^  I  07.79 
43.014  ^ 

320 


42.694 
42.355 
42.008 
41.665^ 

32S 
290 

237 

206 

147 

83 

!:• 


41.:M0 

41.044 
40.787 
40.581 
40.434 
40.351 


68.00 
63.fiS  * 

^< 


40.336  .54.03 
40.391  ^51.10 
40.512*^* '47.66*** 


40.717 
1.606 


o3.3e 
+1.257 


+0.03 
0,0 


0.00 
-1.0 


APPAKENT  PLACES  OF  STARS,  1917, 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


itafftcm 

iTbDA. 


67  Ophiuohl. 
Mag.  3.9 


R%ht 
Ascension. 


K 


1.0 

10.9 

20.9 

30.9 

9.9 

19.8 
•.  1.8 
11.8 
21.8 
31.7 

:.  10.7 
20.7 
30.6 

Y  10.6 
20.6 

30.6 

le     9.5 

19.5 

29.5 

y     9.6 

19.4 
29.4 
S.4 
18.3 
28.3 


«• 


pt. 


ct. 


7.3 
17.3 
27.2 

7.2 
17.2 


27.2 

ov.    6.1 

16.1 

26.1 

•ec.     6.0 

16.0 
26.0 
36.0 


h      m 
17    56 


8 

28.956 
29.136 
29.348 
29.587 
29.849 

30.126 
30.414 
30.707 
31.002 
31.295 


ISO 
212 
239 
382 
277 

288 

2a3 

2B5 
293 

287 


Declina- 
tion. 


+  2  55 


// 


60.11 
58.53 
56.99 
55.58 
54.35 


31.582 
31.858  ^^ 
32.120  ^ 
32.364  "^ 
32.585^ 

195 

32.780 


158 
154 
141 
123 
100 

53.35   .Q 

52.27     ^ 

52.21  — 

52.50  ^ 
61 

53.11 

54.00 

55.15 

I  56.49 

57.98 


0Aim. 
Mag.  3.9 


RiSht  Decliniv. 


Ascension. 


163 
129 


32.943 

33.072 

33.165   ^ 

33.217   ^* 
13 

33.230"" 

33.202   ® 

33.135  ^^ 

33.035^^ 

32.904  "* 

153 

32.751 


170 
174 


m  Place 
d,  Tana 


a,  D. 
a,  D. 


a 
d 


32.581 
32.407 
32.235  ^'^ 
32.077  ^^ 

137 

31.940  ,^ 
31.835  ^y 
31.768  24 
31.744  — 
31.765   ^^ 

67 

31.832 
31.943  ^" 
32.096  ^^ 


59.56 
61.18 
62.80 
64.36 
65.82 

67.17 
68.36 
69.40 
70.26 
70.93 

71.41 
71.70 
71.79 
71.68 
71.35 

70.83 
70.10 
69.17 
68.04 
66.75 

65.32 
63.79 
62.21 


89 

115 
134 

149 
158 

162 
162 
156 
146 
135 

119 

104 

80 

67 

48 

29 
9 

11 
33 
52 

73 

93 

113 

129 

143 

153 

158 


29.302 
l.OOI 


64.6G 
+0.051 


+0.06 
0.0 


0.00 
-1.0 


h 
18 

8 

9.617 

9.890 

10.216 

10.585 

10.989 

11.417 
11.863 
12.319 


m 
0 


273 
326 
369 
404 

428 


446 
456 


tkm. 


-50    5 


ff 


12.779  '~ 


456 
446 


13.235 

13.68] 
14.113 
14.523 
14.906 
15.253  '*^ 

807 

15.560 


432 
410 
883 


259 

207 

148 

86 

24 


15.819 

16.026 
16.174 
16.260 

16.284 
16.246 
16.147 
15.993 
15.793 

15.557 

15.294 

15.022 

14.753 

14.505  ^"^^ 
215 


55.83 
54.29 
52.90 


154 
139 


61.70  '* 


101 
79 

58 
38 


38 

99 

154 

200 

236 


263 
272 
269 


50.69 

49.90 
49.32 

Vt   »^ 
48.79  — 

48.85     * 

26 


49.11 
49.56 
50.21 
51.03 
52.03 

53.20 
54.49 
55.87 
57.32 
58.80 

60.25 
61.63 
62.88 
63.94 


45 

65 

82 

100 

117 

129 
138 
145 
148 
145 

138 
125 
106 


64.78    ^* 


2/ 


14.290 
14.122 
14.012 
13.969 
13.995   ^ 


110 
43 


65.35 

65.62  — 

65.57     ^ 

165.17   '' 

164.46    '^ 

I  100 

'63.46 
162.18^^ 
I  60.70  ^^'^ 
'  59.05  '"^ 


y  Sagittaxli. 

Mag.  3.1 


57.33 


172 

175 


14.094        1 55.58 


14.2GI 
14.494 

10.160 
l.r>59 

+0.09 
0.0 


107  I  - 


233 


53.86  ^'^ 
52.24  '''' 


54.79 
-1.196 


0.00 
-1.0 


Rij;ht 
Ascension. 


Declina- 
tion. 


h 
18 

8 

28.202 
28.418 


m 
0 


216 


-30  25 


28.673  ^ 
28.959  ^ 
29.269  ^^^ 

328 


29.597 
29.937 
30.283 
30.632 
30.979 

31.320 
31.651^^ 


340 
346 
349 
347 
341 


// 


314 
296 
272 
241 


31.965 
32.261 
32.533 

32.774 
32.981 
33.148 
33.272  ^^^ 


207 
167 


78 
31 


33.350 

33.381 
33.364 
33.301 
33.197^^ 
33.057  "° 

32.887 
32.700 
32.503 
32.310 
32.133 


17 
63 


170 


187 
197 
103 
177 
101 


31.982,,. 

11a 
31.867    .Q 

31.797    ^j 

31.776  — 

31.809   ^^ 

mi 

31.895 
32.034  *^^ 
32.219  *'*''^ 


36.85 
36.45 
36.13 
35.90 
35.71 

35.57 
35.46 
35.36 
35.28 
35.21 

35.15 
35.10 
35.09 
35.12 
35.21 

35.36 
35.(50 
35.89 
36.24 
36.63 

37.06 
37.50 
37.91 
38.28 
38.57 

I  38.75 
'  38.81 
i  38.75 
;  38.54 
'  38.21 

'  37.77 
,  37.23 
;  36.64 
;  36.01 
35.39 

34.81 
34.28 


40 
32 
23 
19 
14 

11 

10 

8 

7 

6 

o 
1 

3 

9 

15 

24 
20 
35 
39 
43 

44 

41 
37 
2U 

IS 

6 

r> 

21 
33 
4t 

54 
50 
(v) 
62 
5S 

53 
46 


28.482 
1.160 


34.56 
-0.587 


70  Ophinchi. 
Mag.  4.1 


Right 
Asccasion. 


+0.08 
0.0 


h 
18 

3 

15.211 
15.387 
15.596 
15.833 
16.092 

16.367 
16.654 


m 
1 


176 
209 
237 
259 
275 


287 


16.947  ^ 


17.243 


296 


279 
2t>l 
247 
226 
19H 


17.537  ^ 

2H8 

17.825 
18.104 
18.368 
18.615 
18.841 

19.039 
19.207  ^'^'^ 

13."i 
98 
57 
17 

Zi 

62 

o:> 

12S 
l.'iO 

KM 
175 
172 

l-»s 

13S 
'^•'^'^  107 

18.138   .^j 

18.068   2^ 

18.040  -l 

18.057    ^' 
r>3 

18.120 

18.227  ^"' 

18.378  ^''^ 


19.342 
19.440 
19.497 

19.514 
19.491 
19.429 
19.334 
19.206 

19.056 
18.888 
18.713 
18.541 
18.383 


0.00 
-1.0 


15.559 
1.001 


Dc'cllna- 
tlon. 


-+    2   SO 


59.50 
57.93 
56.40 
54.99 


,2 
41 


157 
153 
141 

53.76  *^ 
101 

52.75   . 
52.03 
51.62 
51.55  — 
51.81    ^ 

57 
52.38 
53.23 
51.34 
55.64 
57.10 

58.64 
60.22 
61.80 
63.33 
64.76 

66.08 
67.24 
68.24 
60.07 
69.71 

70.17 
70.43 
70.50- 
70.36   " 
70.03 

69.50 

68.76 

67.83 

66.71  ''' 
128 


85 
111 
130 
146 
154 


l.'>8 
158 
153 
143 
132 


116 

100 

83 

64 

46 

2t} 


33 
53 

74 
93 


65.43 

64.01 
02.49 
60.93 


142 


152 
156 


63.87 
+0.044 


+0.06 


0.00 
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APPARENT  PLACES  OP  STARS,  1917.  463 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Qgoombridfe  >588, 

Mag.  5.4 


86  Diftoonii. 

Mag.  5.0 


(^  Sagltteill. 

Mag.  2.8 


rf  Sexpentis. 
Mag.  3.4 


Rjght 


.0 
.0 
'.9 
.9 
.9 

.8 
.8 
.8 
.8 
..7 

).7 
).7 
).7 
).6 
3.6 

0.6 
9.5 
9.5 
!9.5 
9.5 

L9.4 
29.4 
8.4 
18.4 
28.3 

7.3 
17.3 
27.2 

7.2 
17.2 

27.2 

6.1 

16.1 

26.1 

6.1 

16.0 
26.0 
36.0 


h      m 
18     13 


8 

2.637 
2.778 
2.969 
3.205 
3.479 

3.784 
4.112 
4.457 
4.811 
5.163 

5.508 
5.840 
6.150 
6.432 
6.680 

6.889 
7.063 
7.170 
7.237 


141 
191 
230 
274 
806 

328 
345 
3M 

352 
345 

332 
310 
282 
248 
209 


164 

117 

67 


l>ecUiift> 
Uon. 


Right 
Axension. 


+42    7 


n 


44.46 
41.27 
38.22 
35.41 
32.97 


319 
305 
281 
244 
200 


14 

7.251  — 
37 


7.214 
7.126 
6.991 
6.812 
6.595 


^lace 

rkna 


6.350 
6.083 
6.807 
6.530 
6.266 

6.023 
4.813 
4.644 
4.523 
4.457 

4.447 
4.496 
4.601 


88 
135 
179 
217 
245 

267 
276 
277 
264 
243 

210 

169 

121 

66 

10 

49 
105 


30.97  ^^^ 
29.50 
28.63  ^ 
28.37  — 
28.72  ^ 

96 


29.67 
31.17 
33.18 
35.61 
38.36 

41.37 
44.53 
47.75 
50.94 
54.03 

56.94 
59.60 
61.97 
63.97 
65.58 

66.77 
67.51 
67.77 
67.56 
66.87 

65.70 
64.07 
62.01 
59.58 
56.83 

53.82 
50.66 
47.45 


150 
201 
243 
275 
301 

316 
322 
319 
309 
291 


266 
2S7 
200 
161 
119 

74 
26 

21 

69 

117 


163 
206 
243 
275 
301 


316 
321 


3.849 
1.348 


49.53 
+0.905 


h     m 
18    13 


+0.04 
0.0 


0.00 
-1.0 


9 

22.11 
22.24 
22.47 
22.78 
23.17 

23.62 
24.12 
24.65 
25.20 
25.75 

26.29 
26.79 
27.25 
27.66 
27.99 

28.25 
28.44 
28.54 
28.56 
28.49 

28.33 
28.08 
27.77 
27.39 
26.95 

26.47 
25.96 
25.43 
24.90 
24.39 

23.91 
23.47 
23.10 
22.80 
22.58 

22.47 
22.45 
22.52 


I>6ClJllft- 

tkm. 


Right 
Aacension. 


+64  21 


rt 


13 
23 


.63.20 
'59.70 


31  I 
39  I 

451 


50 ; 

53! 
551 
55 
54 

60 
46 
41 
33 
26 

19 

10 

2 

7 
16 

25 
31 
38 
44 

48 

51 
53 
53 
51 

48 

44 

37 
30 
22 
11 

2 

7 


56.34 
53.25 
50.54 


350 
336 
309 
271 
221 


48.33  j^ 

^««»  100 

45.69  3^ 
45.35  — 
45.68  ^ 

100 

46.68 

159 
214 
261 
299 
326 

343 
352 
349 
340 
320 


48.27 
50.41 
53.02 
56.01 

59.26 
62.69 
66.21 
69.70 
73.10 

76.30 
79.25 
81.87 
84.11 
85.91 


295 
262 
224 
180 
134 


87.25  ^ 

»8-^    33 

88.42  — 
88.21  ^* 
87.46 


75 


127 


86.19 
84.41 
82.16 
79.48 
76.44 

73.14 
69.65 
66.12 


178 
22.5 
268 
304 
330 


349 
353 


25.151 
2. .312 


68.30 
+2.084 


h 

18 


m 
15 


8 

40.538 

40.739  ^^ 

40.976  ^^ 

41.247  ^^ 

41.545^ 
316 

41.861 


42.192 
42.533 
42.878 
43.224 

43.566 
43.900 
44.222 
44.525 
44.807 

45.061 
45.280 
45.462 
45.603 
45.695 

45.740 
45.738 
45.690 
45.597 
45.467 

45.305 
45.123 
44.929 
44.736 
44.554 


331 
341 
345 
346 
342 


334 
322 
303 
282 
254 


219 

182 

141 

02 

45 

2 

48 

93 

130 

162 

182 
194 
193 
182 
I5S 


Declixuk 
tlon. 


-29  61 


// 


+0.01 
0.0 


-0.01 
-1.0 


44..396  j^ 
44.271    j.^ 

•^^•^8^   30 
44.153- 

44.169   ^^ 
70 


44.239 
44.360 
44.528 

40.823 
1.153 


121 
168 


54.89 
54.44 
54.06 
63.72 
53.44 

53.18 
52.94 
52.72 
52.49 
52.27 

52.07 
51.87 
51.70 
51.59 
51.54 

51.57 
51 .67 
51.85 
52.13 
52.46 

52.85 
53.26 
53.67 
54.06 
154.40 

■54.64 
'  54.79 
'  5-1.81 
;  5^1. 70 
;  54.45 

'  54.10 
I  53.64 
I  53.11 
I  52. 5"! 
'  51 .94 

51.36 
50.82 
50.33 


45 

38 
34 
28 
26 

24 
22 
23 
22 
20 

20 

17 

11 

5 

3 

10 
18 
28 
33 
30 

41 
41 
39 
34 
24 

15 
2 

11 
2.") 
35 

46 
53 


57 


(JO 

5H 

54 
49 


52.34 
-0.574 


Right 
Asrcnsion. 


h      m 
18     17 


s 
0.529 
0.693 
0.892 
1.118 
1.368 

1.636 
1.918 
2.208 
2.503 

2.798 

3.091 
3.377  ^^' 

275 


164 
109 
226 
2.')0 
2fiS 


2H2 
290 
2«)o 
295 
2U3 


DrclixiA- 
tion. 


-  2  65 

// 

20.11 


21.32 
22.49 
23.59 
24.56 

25.32 
25.86 
26.13 


121 
117 
110 

96 

.... 

54 
27 


1 


3.652 
3.911 
4.151 

4.3^5 
4.551 
4.702 

4.817 
4.891 

4.924 
4.916 

4.868 
4.782 
4.663 

4.519 
4.355 
4.182 
4.009 


230 
240 
214 


184) 

151 

115 

74 

33 


8 

48 

86 

110 

144 


i7:i 

173 


26.14  - 
25.86  ^ 

54 


25..32 
24.53 
23.54 
22.38 
21.11 

I  19.78 

'  18.42 

17.07 


79 

99 
116 
127 
133 

136 
135 


15.79  ^^ 


14.60 

13.51 
12.54 
11.72 
1 1 .05 
10.52 

10.14 
9.91 


119 
109 

97 
82 
67 
53 
38 

23 


+0.08 
0.0 


0.00 
-1.0 


3.847  '"' 

143 

3.704 
3.589 

^■^'^   .38 
3.472  — 

mm 

t 


0 

9.82  — 

9.87     ^ 


115 


79 


3.479 

3.530 
3.625 
3.762 


51 


95 


13; 


10.07 

10.43 
10.93 
11.58 
12.38 
13.31 

14.37 
15.53 
16.72  ^^* 


20 
36 

50 
65 
80 
93 
106 

116 


0.847 
1.001 


16.45 
-0.051 


+0.06 
0.0 


0.00 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washincton 
Mean  Tune. 


Jan. 


1.0 
11.0 
20.9 
30.9 


eSaclttazU. 
Mag.  2.0 


Right 
Ascension. 


h 
18 


m 
18 


Feb. 

9.9 

19.9 

Mar. 

1.8 

11.8 

21.8 

31.7 

Apr. 

10.7 

20.7 

30.7 

May 

10.6 

20.6 

30.6 

June 

9.6 

19.5 

29.5 

July 

9.5 

19.4 

29.4 

Aug. 

8.4 

1S.4 

28.:i 

Sept 

.    7.3 

17.3 

27.3 

Oct. 

7.2 

J7.2 

27.2 

Nov. 

G.l 

IG.J 

20.1 

Dw. 

6.1 

1().0 

20.0 

30.0 

Mean  Plar*e 

Sec  d.  Tun  d 

Dt^  a,  Dot  a 

D^  d.  Do,  d 

B 

39.439 
39.643 
39.889 
40.169 
40.477 

40.806 
41.162 
41.508 
41.869 
42.232 

42.591 
42.942 
43.281 
43.602 
43.899 

44.166 
44.398 
44.591 
44.739 
44.838 

44.888 
44.887 
44 .830 
44.739 
44.002 

44.432 
44.239 
44.035 
43.830 


204 
346 
2K0 
308 
329 


346 
366 
361 
363 
359 


351 
339 
321 
297 
267 


232 

193 

14K 

99 

r)0 

1 

51 

H7 

137 

170 


Decltauk 
tkm. 


-34  25 


// 


,-  I 


31.95 
31.23 
30.56 
29.97 
29.45 

29.00 
28.61 
28.26 
27.97 
27.74 

27.56 
27.44 
27.40 
27.44 
27.68 

27.83 
28.17 
28.61 
29.14 
29.74 

30.38 
131.04 
31.08 


193 
2(>4 
205 


193 

43.037 

109 

43.468  ,„. 
13.) 

43.333   yj 
43.242   ^^ 
43.201  - 
43.214    ^"'^ 

<)7 

43.281 
43.402 
43.574  *'^ 


121 


1  32.2(> 
I  32.70 

'  33.14 

'  33.30 

;  33.42 

33.31 

33.01 

32.55 
j  31.95 
I  31.22 
j  30.42 

29,58 

28.73 
27.90 
27.11 


72 
67 
59 
62 
45 

39 
36 
29 
23 

18 

12 

4 

4 
14 
25 

34 
44 

53 
60 
64 

l>6 
(V4 
58 
50 
3K 

22 
6 

11 
30 

40 

60 
73 

SO 

70 


lOSHercuUs. 
Mag.  3.9 


RiRht 
AsoeEokm. 


39.755 
1.212 


29.50 
-0.085 


h 
18 


m 
20 


+0.08 
0.0 


0.00 
-1.0 


8 

9.015 
9.168 
9.341 
9.667 

9.801 

10.068 
10.351 
10.646 
10.948 
11.251 

11.561 
11.843 
12.122 
12.381 
12.617 

12.826 
13.000 
13.138 
13.236 
13.292 

13.30-4 
13.273 
13.200 
13.089 
12.946 

12.774 
12.585 
12.380 
12.185  ^»^ 

101 
171 

14.') 
100 

23 
24 

70 

iir> 


143 
183 
216 
244 
267 


283 
295 
302 
303 
300 


292 
279 
259 
236 
208 


175 
138 

5t") 
12 

31 

73 

111 

143 

172 

ISO 
100 


Dedtauk 
tkm. 


+2143 


// 


47.38 
44.90 
42.52 
40.33 
38.40 


248 
288 
219 
103 

157 


ATeleseopiL 

Mag.  3.8 


Right 
ABcensfcm. 


36.83 
36.68 
34.99 


116 
60 


19 
34.80  — 

36.11   ®* 

78 

36.89 

123 
163 
194 
224 
240 


37.12 

38.76 
40.69 
42.93 

46.33 

47.84 
50.41 
52.93 
55.36 


1 1 .994 

11.823 
11.078 
11.509 
11.501 
11.478 

11.502 
1 1 .572 
11.088 


251 
257 
252 
243 

229 


57.65 
59.72  ^' 
01.57 
63.13 
64.38 

05.33 
65.93 
00.17 
00.06 
05.59 

04.75 

03.  o< 

02.05  *^^ 
isi 


185 

156 

125 

95 

60 
24 

11 
47 
84 


00.24 
58.10 


20.S 


'>«>7 


55.89 
53.47  ^l 
,  51 .00  ^" 


9.fi41 
1.070 


51.57 
+0.399 


h     m 
18    20 


+0.05 
0.0 


0.00 
-1.0 


t 
48.699 
48.928 
49.207 
49.529 
49.886 


229 

370 
322 
367 
382 
60.268 
60.671  ^ 
61.087  *" 
61.610  ^ 
61.935  *^ 

421 

62.366 
52.768 
53.163 
63.638 
53.884 

64.194 
64.463 
54.685 
54.853 
54.964 

65.016 
55.008 
54.942 
54.823 
54.655  ^^ 

206 


412 
305 
375 
346 
310 

269 
222 

168 

111 

52 


8 

66 

119 


233 


54.449 
54.216 
53.967  ^^ 


DecUoft- 
tloa. 


-46    0 


// 


57.68 
56.24 
54.91 
53.72 
52.66 

51.76 
51.03 
50.45 
50.05 
49.82 

49.74 
49.85 
50.14 
50.59 
61.23 

62.03 
62.97 
64.04 
55.23 
56.47 

57.73 
58.98 
60.14 
61.18 
62.06 

62.72 
63.13 


144 
123 
110 
106 
90 


73 
68 

40 

28 

8 

11 
20 
45 
64 
80 

94 
107 
119 
124 
126 

125 
116 
104 

88 
66 

41 


53.718 


249 
237 


13 

63.26-- 
63.10   ^* 


53.481  **'    62.65 

208 
53.273  ^^^ 
53.104  ^^^ 
52.985  g^ 
52.923  - 
52.920     ^ 

67 


61.91 
60.92 
69.71 
58.35  "•* 

147 


45 
74 

99 
121 


Mag.) 


56.88 


153 


52.993        :  55.35 


53.123 


130 


53.315  ^^^ 


49.1(i5 
1.440 


53.81 
52.33 


154 
148 


55.68 
-1.036 


+0.09 
0.0 


+0.01 
-1.0 


Riclit 


h    m 
18    22 


8 

28.34 
28.45 
28.70 
29.08 
29.57 

30.17 
30.85 
31.58 
32.35 
33.12 

33.87 
34.58 
35.23 
35.79 
36.26 

36.62 
36.86 
36.97 
36.96 
36.83 

36.58 
36.19 
35.71 
36.14 
3-1.48 

33.76 
33.00 
32.20 
31.40 
30.62 

29.87 
29.18 
28.57 
28.07 
27.69 

27.42 
27.29 
27.32 


33.352 
3.362 


U 


60 

OS 
73 
77 
77 
73 

ni 

65 
56 

47 
36 

24 

11 

1 

13 
25 

39 
4S 
57 
66 
72 

76 
80 
80 


7S 


iO  > 

69j 
61 

50l 
3sl 

13  j' 

li 


-0.02 
0.0 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


-  1.0 
11.0 
20.9 
30.9 

b.    9.9 


r. 


r. 


19.9 
1.8 
11.8 
21.8 
31.7 

10.7 
20.7 
30.7 
y  10.6 
20.6 

30.6 

[ie    9.6 

19.5 

29.5 

[y     9.5 

19.4 
29.4 
ig.  8.4 
18.4 
28.3 

pt.  7.3 
17.3 
27.3 

;t.  7.2 
17.2 

27.2 

5V.    6.1 

16.1 

26.1 

DC.     6.1 

16.0 
26.0 
36.0 


Xsagittuli. 
Maj;.  2.9 


Right 


Declina- 
tion. 


h 
18 


m 
22 


-25  28 


a 
50.642 

50.826  ^^  I 

51.049  ^  i 

51.303^ 

61.581  ^® 
302 

51.883 
52.198  ^" 
52.523  ^^ 
52.854  ^* 
53.186^^ 

330 


// 


n  Place 
SrTand 


a 


53.51G 
53.840 
54.153 
54.419 
54.725 


324 
313 


296       « 


276 
250 


218 

ma 

143 
09 
51 


54.9:5 
5o.l!J3 
55.375 
55.518 
55.017 

55.668  ^ 
55.672  — 
55.632  ^ 
55.549  ® 
55.428  "^ 

131 

55.277 


10.44 

10.24 

10.08 

9.94 

9.81 

9.67 
9.50 
9.30 
9.05 
8.76 

8.43 
8.08 
7.73 
7.40 
7.10 


55.102 
54.917 
54.731 
54.555 


175 
185 
186 
176 
154 


54.401  ^^ 
54.277  ^ 
54.192 
54.152  — 
54.162  ^° 

60 

bi.222 
54.331  *^ 
54.486  ^^ 


6.86 
6.68 
6.59 
6.58 
6.66 

6.79 
6.98 
7.20 
7.43 
7.65 

7.82 
7.94 
7.99 
7.95 
7.82 

7.60 
7.33 
7.01 
6.67 
6.34 

6.02 
5.74 
5.51 


20 
16 
14 
13 
14 

17 
20 
25 
20 
33 

3a 
35 
33 
30 
21 

18 
0 
1 

8 
13 

19 
22 
23 
22 
17 

12 
5 

4 
13 
22 

27 
32 
34 
33 
32 

28 
23 


C  Serpentts. 
Mag.  5.4 


50.911 
1.108 


7.64 
-0.476 


+0.07 
0.0 


0.00 
-1.0 


Right 
.V.ven.slon. 


h      m 
18    25 

s 
21.407 
21.623  *^ 
21.81  -J 
22.035  ^* 
22.281  ^^^ 


Deolinor 
tion. 


-22 


22.544 
0'>  coo 

23.110 
23.403 
23.700 


1 

43 

79 

114 

141 

160 
170 
173 
163 
146 

118 

84 

42 

0 

43 

8S 
129 


27.25 
28.46 


121 


29.0.5  "'-^ 
30.74  ^^'^ 

96 
7{\ 


27  ^ 
2SS 
293 
297 
295 

23.995 
24.285^"^ 
24.504  ^"^ 
24.828  ^^ 
25.073  '^^'' 

220 

25.293   , 
25.485  ^'-'^ 
25.645  ^^ 
25.767  ^^ 
25.850  ^ 

41 

25.891 
25.890 
25.847 
25.768 
25.654 

25.513 
25.353 
25.183 
25.010 
24.847 

24.701 
24.583 
24.499 
24.457 
24.457 

24.500 
24.588 
24.717 

21.795 
1.001 


31.70 

32.40 
32.98 
:i3.25 
33.22 
32.91 

32.30 
31.47 
30.40 
20.18 
27.83 

20.40 
24.95 
23.51 
22.12 
20.80 

19.67 
18.02 
17.73 
10.98 
16.40 

15.90 
15.09    j3 
15.50  — 
15.00     * 


52 


27 


3 
31 
til 

Ki 
107 
lUU 
i:i5 
113 

115 
141 
139 
126 
119 

10.) 
89 
7.5 
58 
44 

27 


15.78 

10.12 
10.03 
17.28 
18.09 
19.03 

20.10 
21.25  ^^'' 

I'M 

22.40   -^ 


18 

34 

51 
65 

81 

91 

107 


23.78 
-0.030 


1  Aqnilte. 
Mag.  4.1 


+0.00 
0.0 


0.00 
-1.0 


Right       I    Do<liim< 
.Vsc-oasinn.         tloD. 


ni 


18    30        -  8  18 


I 


41.128 
41.2^5^""  I 
41.470^  ' 
41.098  , 
4 1 .94  1  '^^''  ! 

42.21 1  1 
42.492  ^^ 

2')! 

42.783 
43.081  '■ 
43.:J>>2  ^"'  1 

43.0S2  I 
43.978  "•  I 
44.2<»o        I 

4  i.5;w  ^"•' ' 

44.792  "     I 
231  , 

45.023 
45.225  ^ 
45.394  "''  i 
45.520  ^'*-  I 

45.019   ^^! 

50  ! 

45.009  „ 
45.070-  -. 
4o.(m  f 
45.507  "^ 
45.458  ^^' 

130 

4  (J.  0.1.  w 


82 
81 
76 

51 

32 
12 

11 
33 
54 

74 

8l> 


45.103 
44.993 
44.821 
44.^>58  ^"' 

147 


159 
170 
172 


44.511 
44.392 
44.;M)7 
41.201 


44.200  — 
43 


119 
S.) 

It; 


44.:W3 
44.300 
44.520 

41.420 
1.011 


S7 
130 


14.28 
15.10 
15.91 
10.07 
17.32 

17.83 
18.15 
18.27 
18.10 
17.83 

17.2!) 
10.55 
15.00 

11.05*'" 

...  --  110 
13.. J.) 

Ill 
12.41 
ll.2S**^ 
10.17*'* 

9.13 

8.18 

7.33 
0.01 
0.01 
5.52 
5.15 

4.90 

4.74     ^. 

4.08  — ' 

4.71     ^ 
11 

22 


lot 
U5 
S.-J 

72 
00 
19 
37 


25 


10 


4.82 
5.01 

O.oO 

5.70 
0.27 
0.88 

7.59 
8.30 
9.17 

11.05 
-0.140 


31 

41 
51 
61 
71 

f  f 

SI 


C  Pavonls. 
Mag.  4.1 


1+0.00 
^0.1 


0.(K) 
-\.0 


Highl 
AiK-uzision. 


h 
18 


111 


•]3 


8 

18.54 
18.91 
19.39 
19.98 
20.00 

21.40 

23.04 
23.01 
24.78 

25.01 
20.49 
27.31 
28.07 
2S.77 

20.38 
•JO. 00 
30.32 

:i0.(;3 

30.  SI 

30.87 
30.81 
30.02 
30.30 
29.JM) 

29.41 
28.80 
28.27 
27.00 
27.08 

20.54 
20.07 
25.70 
25.40 


37 

48 
59 
68 
74 

80 
84 
87 
87 
STi 

V") 
S2 
7r> 
70 
61 


52 


12 

31 

IS 

fi 

6 
19 
32 
40 
40 

55 
59 
61 
58 
54 

47 
37 
24 


Dirlina- 
tlon. 


13 

25.33   - 
1 

25.34 

25.48    ]^ 

25.77    ^^ 


-71   29 
// 

65.91 


03.14 
00.51 
58.09 
55.1M 


277 
263 
212 
215 

1S5 


54.09 
52.59  ^'"'^ 
51.40**** 


50.70 
50.33 

50.33 
50.73 
51.50 
52.03 

54.08 

i')5.83 
57.83 
00.04 
02.39 
04.82 


76 

•  II 

0 

40 

<  ( 

113 

115 

175 

200 
221 
235 
243 
243 


07.25 

09.02  ^' 

71.82^ 

73.80  ^^^ 
.,-   ..,  167 

129 

76.70  ^ 

77.01   35 

77.99  ~ 

77.87    *^ 

77.23   ®^ 
114 


70.09 
74.48 
72.47 
70.13 
07.51 

04.74 
01.89 
59.00 


161 
201 
234 
2>)2 


277 


285 
.  283 


20.434 

3.152 


64.20 
-2.989 


30398''— 1917 30 


+0.14 


+0.03 
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APPARENT  PLACES  OP  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wushixiftun 
Moan  Tune. 


Jan. 

1.0 

11. 0 

20.9 

30.9 

Feb. 

9.9 

19.9 

Mar. 

1.8 

11.8 

21.8 

31.8 

Apr. 

10.7 

20.7 

30.7 

Mav 

10.6 

20.6 

30.6 

June 

9.(; 

19.5 

July 


Auc. 


29. -> 
9.5 

19.5 
29.4 
8.4 
18.4 
2S.3 


Sept.  7.3 
17.3 
27.3 

Oct.  7.2 
17.2 


07  0 

it  I  .t^ 

Nov.  6.2 
16.1 
26.J 

Dec.     6.1 

10.0 
26.0 
36.0 

Mean  Pla<!e 
Sec  5,  Tan  d 

I)<^  a,  Dw  a 
Di^  5,  Dw  d 


{Vega.) 
Mag.  0.1 


Right 
Ascension. 


h      m 
18     3-1 


IIG 


s 
6.597 
6.713 
6.879  ^^ 

209 


7.088 
7.336 


24S 

2W) 


7.616 


7.922 


3(H) 


.  324 


Declina- 
tion. 


+  38  42 


f/ 


3Ut} 


17.40 
14.34 
1 1 .36  ^'^ 


8.59 
6.14 


277 
245 
205 


8.246 
8.582 
8.924 

9.263 

9.594 

9.909 

10.201 

\OAU 

10.693 
10.883 
1 1 .027 
11.124 


11.170  - 


330 
342 
33() 


331 
31;") 
202 
2G3 
229 

190 
144 


4.09  ... 
1»5 

2-W  ,00 
1.51  ,0 
1.14- 

1.34    ^ 

75» 

2.13 


134 
184 


«•:  1 


3.47 
5.31 

-  -A  228 

/  .o9 
10.22  ^^ 

13.11 
16.19 
19.35^'" 

317 


289 


.3ris 


11.166 

11.112 

11.010 

10.863 

10.679  ^■^■' 
21s 


r,\ 


lirj 
147 


210 


10.461 
10.2LM  ^ 
9.967  ^■'* 
9.709  7 
9.458  ^^^ 

233 

9.225 
9.020 
8.8,>1  '"' 


21.).-, 


8.725 
8.619 

S.625 
8.654 
8.737 


120 
7(5 
24 


20 
S3 


274 


o.)   ro 

25.61 

28.55 
31.29 

an    r^"     —T.' 
3.<o 

213 
I7S 
137 

'X, 


35.88 


.1/  Ail) 


39.03 
39.98 
40.48 


40.52  — 

40.09    ^^ 
S9 

39.20 

37.85  ^^■'' 
170 


MS 


36.06 
33.88 
31.37  ^"^ 


28.59 
25.62 


21  »7 


22.56  ^^'' 


7.695 
1.281 


20.61 
+0.801 


+0M 
hO.1 


-0.01 
-1.0 


8  Aqnil». 
Mag.  4.7 


Right 
Ascen.<iion. 


h 
18 


m 
37 


s 

43.529 
43.680 
43.865 
44.082 
44.323 


ir)i 

ISo 
217 
241 
263 


44.586 

44.864  ^'^ 

45.154  ^ 

45.451  ^' 

45.753  ^^ 
302 

46.055 

46.353  ^ 

46.644  ^^ 

46.922  ^' 

47.181  ^^ 

237 


47.418 
47.627 
47.804 
47.943 
48.043 


Declina- 
tion. 


-97 


ff 


61.76 
62.51 
63.24 
63.90 
64.48 

64.92 
65.17 


75 
73 
66 
58 
44 

25 


65.23  — 

65.07   ** 
36 

67 


^SacittaiU. 
Mag.  3.3 


209 
177 
139 
100 


76 

91 

102 


64.71 

64.14 
63.38 
62.47 
61.45 
60.35  "' 

113 

59.22 
58.09 
56.99 
55.97 
55.04 


113 

110 


.>!       I 


►  -  o.,  102 
93 

S2 


48.100  j^ 
48.114-- 
48.085    ''■''■* 


48.016 
47.911 

47.778 
47.623 
47.453 
47.281 
47.116 

46.967 
46.845 
46.755 
46.705 
46.698  -- 

37 


46.735 
46.816 
46.940 


10.-1 

1.S3 

liV) 
170 
172 
Hi,-) 
149 

122  I 
90 

:)0 


5-4.22 
53.52 
52.93 
52.47 
52.12 

51 .88 
51.73 


70 
.")9 
40 
3.') 
24 

1.-. 
0 


51 .67  — 
51.70     ^ 


M 
121 


51.80 

51.99 
52.27 
52.64 
53.10 
53.64 

54.26 
54.96 
55.70 


10 
19 

2S 
37 
4(i 
.')4 
(52 

70 
74 


43.817 
1.013 


58.66 
-0.161 


+0.07 
+0.1 


0.00 
-1.0 


Right 
Ascension. 


h      m 
18    40 


s 
27.989 

-,  168 


DecUnft- 
ticm. 


-27     4 


// 


40.73 
28.157  ***  I  40.34 
39.98 
39.64 
39.30 


28.365  ^ 


28.605 


240 


28.875  ^° 


291  i 


29.160 
29.476^*' 

322 


29.798 
30.130 
30.466 

30.802 
31.135 
31.461 


332 

336 
336  j 

333 
326 


„,  ^„T  310  . 


292 
2t« 


32.063 

32.331 
32.569 
32.770  ^^ 


I 


238 


32.931 
33.047 


itn 
lit; 

09 


33.116  ^ 
33.138  — 
33.112   f  I 
33.041    •*  ' 
32.930  "^  i 

144  ' 

32.786        ' 
32.615  ^'^  ' 

IS.) 
ISO 
182 
1G4 


32.430 
32.241 
32.059 

31 .895 
31 .758 
31.659 
31.604 


31 .596  — 

42 


I 


137 
99 


.)■) 


31.r»38 
31.729 
31 .866 


91 
137 


38.96 
38.60 
38.22 
37.80 
37.35 

36.89 
36.42 
35.97 
35.56 
35.20 

34.92 
34.74 
34.65 
34.67 
34.78 

34.99 
35.26 
35.57 
35.91 
36.24 

36.52 
36.74 
36.88 
36.92 
36.85 

36.68 
36.41 
36.07 
35.68 
:V>.26 

34.83 
34.40 
34.00 


28.264 
1.123 


39 
36 
34 
34 
34 

36 
38 
42 
45 
46 

47 
45 
41 
36 
28 

18 
9 

2 
11 
21 

27 
31 
34 
33 

2S 

22 

14 

4 

I 
17 

27 
34 
39 
42 
43 

43 
40 


37.80 
-0.511 


+0.07 
+0.1 


+0.01 
-1.0 


110  Hen 
Mag.4 


R%fat 


h     m 
18    42 

8 

4.710 
4.832 
4.993 
6.187 
5.413 


lU 
IM 


251 


MM 
301 


2B7 


5.664 
5.933 
6.218 
6.514 
6.815 

7.116 
7.413 
7.701 
7.974 
8.225 

8.452 
8.646 

8.805 
8.925 
9.003 

9.037 
9.027 
8.974 
8.882 
8.753 

8.595 
8.415 
8.221 
8.023 
7.831 

7.654 
7.501 
7.381 
7.299 


7.259  — 


273 
251 
227 


194 
159 

120 
7S 
34 

10 

.«j 

92  I 
129} 
l.W 

ISO 
194 
1 98 
192 
177 


1.V3 

120 

S2 

40 

4 


7.263 
7.313 
7.405 


50 
92 


5.321 
1.067 


+0.05 
+0.1 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


u  1.0 
11.0 
21.0 
30.9 

b.    9.9 


6  AqiiIUb. 
Mag.  4.5 


Right 
AaransloD. 


r. 


r. 


^y 


19.9 
1.8 
11.8 
21.8 
31.8 

10.7 
20.7 
30.7 
10.7 
20.6 


30.6 

ae    9.6 

19.5 

29.5 

ly    9.5 

19.5 
29.4 
ig.  8.4 
18.4 
28.4 

ipt.  7.3 
17.3 
27.3 

rt.  7.2 
17.2 

27.2 

ov.    6.2 

16.1 

26.1 

ec.    6.1 

16.1 
26.0 
36.0 


fa     m 
18    42 


n  Place 
a,  Tan  a 


i,D»a 


s 

45.920 
46.062 
46.239 
46.447 
46.680 

46.935 
47.206 
47.490 
47.782 
48.079 

48.377 
48.673 
48.961 
49.237 
49.495 

49.731 
49.940 
60.116 
50.257 
50.357 


142 
177 
208 
233 
255 


271 
284 
292 
297 
288 

296 
288 
276 
258 
236 

209 
176 
141 
100 
58 


60.415  jg 
50.431  — 
50.406  ^ 


50.338 
50.236 

50.104 
49.951 
49.783 
49.610 
49.445 

49.294 
49.169 
49.075 
49.020  j^ 
49.006  — 

30 


67 
102 
132 

153 
168 
173 
165 
151 

125 
94 
55 


49.036 

49.110 
49.224 


74 
114 


Peclina- 
tion. 


-  4  50 


// 


08 

97 
89 
70 
flO 

39 


84 
103 
119 


18.58 

19.56 
20.53 
21.42 
22.18 

22.78 
23.17  ,, 
23.31  — 
23.21  ^^ 
22.84  ^^ 

62 

22.22 
21.38 
20.35 
19.16 

_  _  129 
1/.8/ 

135 

16.52 
15.16 
13.81 
12.53 
11.35 

10.27 
9.33 
8.53 
7.88 
7.30 

6.99 

«-7C   10 
6.66  — 

6.68     ^ 

14 

28 

40 
52 
64 
76 

80 

93 
96 


^  Pavonia. 

Mag.  4.4 


Right 
Ascension. 


136 
135 
128 
118 
108 


94 
80 
65 
52 
37 

23 


6.82 

7.10 
7.50 
8.02 
8.66 
9.42 

10.28 
11.21 
12.17 


46.231 
1.004 


15.57 
-0.085 


+0.06 
+0.1 


0.00 
-1.0 


h 
18 


m 
44 


s 
30.77 
31.02 
31.36 
31.76 
32.22 

32.73 
33.29 
33.87 
3*1.47 
35.08 

35.69 
36.29 
36.87 
37.42 
37.93 

38.39 
38.80 
39.14 
39.39 
39.57 

39.65 
39.65 
39.56 
39.39 
39.15 

38.85 
38.49 
38.10 
37.70 
37.32 

36.97 
36.66 
36.41 
36.24 
36.16 

36.17 
36.28 
36.48 


2:1 

34 
40 
46 
51 

u6 
58 
60 
61 
61 

60 

58 


55 


51 
46 

41 

.3* 

25 

18 

8 

0 

9 

17 

24 

30 

36 
39 
40 
38 
35 

31 

25 

17 

8 

1 


Declimi- 
tion. 


-62  16 

65.56 
63.13  '^*'^ 
60.81  ^- 
58.65  ^'' 
56.08  ^"' 

54.96 
53.49 
52.32 
51 .44 
50.89 

50.05 
50.73 
51.13 
51.85 
52.85 

54.15 

55.09 
I  57.43 
'  59.33 

61.34 

63.39 
65.43 


147 

117 
8S 

24 

8 
40 


72 


KK) 
130 

151 
174 
190 
201 
2<Jlj 

204 


67.37  *^* 


69.14 


1:7 


70.67  ^^ 

I  122 

I  7^-8«    87 

j  '2.70  ,, 
I  73.24  3 
I  73.27  — 
'72.86   ^^ 

85 


72.01 
70.74 

"  09.11 
G7.17 

-  '  04.98 


^A  127 


1U3 
194 
219 
23.5 


11 
20 


I  02.03 

00.19 
57.73 


211 


r^  -.0  240 


31.787 
2.150 


63.0-1 
-1.903 


+0.11 
-hO.l 


+0.02 
-1.0 


/3  Lyne. 

Vur.  3.4-4.1 


Riglit 
Asocasiun. 


h 
18 

s 
0.001 
0.107 


ni 

47 


ii^i 


0.258  ^''* 
i*)i 
0.419 

0.077  "^ 
2-,'.) 

0.930 
1 .220 
1.51:4 
1.840 
2.103 

2.-188 
2.808 
3.115^"" 
3.4(Xj  ^' 
3.071  ''' 

237 


2>! 
301 
31(> 

3'J.j 


32i) 


D*'«'lina- 
t  ion. 


+33  15 
// 

53.87 
51.01 


3.908 
4.108 
4.208 
4 .38'1 
4.153 

4.474 
4.4-10 
4.372    '^ 
-1.254  ^^"^ 


200 

IIWI 

no 
21 


2S 


157 

1S8 


4.097 

3.909 
3.095 
3.407  ^^ 


3.233 
3.004 


'I,i4  ! 

I 

220  I 

214  ' 


lyo 


2.790 
2.000 
2. 143  *'•'  I 

117 


2.320 
2.253 

2.229 
2.254 
2.328 


73  ^ 
2»  ' 


2o 


2SJ*. 


48.20 


2HJ 
2«>2 


45.58 

197 
41.20  ,., 

:;9.74  ,  , 

■'ft  7" 

3S.29  — ; 
38.42    *^ 

39.10 

40.32  ''^- 

42.02  ^"'^ 
'*i.'t 

217 

40.02      ' 
272 

49.:i4 

ro  o.  21»1 

58.29  ^'^** 
'*')t\ 

2^i 
(AM 
00.73  ^^ 
09.13  2'' 

^.)  *^..  170 


214  i  .. 


2.98 

139 

''*'^'     99 

;5.30   .„ 

75.94    ^^ 

70.08  — 

75.79   ^ 
73 

75.00 

73.89  ^1^ 

72.32  ^^' 


I  70.30 


.  19<} 


,  228 


25«) 


i;8.08 

05.52 
02.78^"* 
59.93  ^ 


0.919 
1.196 


56.11 
+0.650 


60  Draconls. 
Mag.  5.4 


KIglit 
.\»*«'nsion. 


Detlina- 
!      tion. 


Ii 
18 


m 
48 


s 
57.44 
57.44 
57.01 
57.95 
58.-13 

59.04 
59.70 
00.  v; 
01 .43 
02.32 

03.21 
04.05 
0^1.85 
(\ryM 
OO.ii; 

00.05 
07.00 
07.21 
07.28 
07.18 

00.95 
00.58 
00.08 
05.45 
04.72 

03.90 
03.02 
02.10 
01.15 
00.20 

59.29 
58.43 
57.64 
50.95 
50.40 

55.98 
55.71 
55.62 


75   19 


/f 


0 

17 

:u 

18 

f.-.i 


70.27 

;  00.83 

i  03.42  ^^* 

100.19'^^ 

'  57.20  ^* 
2:kJ 


344 


72 


S7 

V» 

84 
SO 
71 

40 

#1  - 
•*o 

21 


54.73 
52.70 
51.20 
5(K45 
50.30 

50.82 

51.90 

,  53.09 

;  55.93 

58.02 


203 

141 

SI 

15 

.".2 


114 
173 
224 
2f.V 
30.> 


01.07 
04.97  ^^'^ 


,    08.43 


10 
2:} 

37 
oi) 
03 
73 

82 

.Vi 
92 
05 
05 
01 

SO 
70 
GO 
55 
■i2 

27 
0 


I  1  ..ft 

.  .ini 


75.48 

'  78.89 
"82.12 
;  85.09 


311 


323 

207 


,     y-      p,-      2«)6 

.  90.03  ^^ 

I  187 

91.90^^, 

^'^■=^^   .^ 

^^■21   30 
'  94.()0  — 

194.40    " 

'  93.78 
92.57  ^l^ 
90.8-1  ^"^ 
88.0;^  ^^ 
85.99  *^ 

300 


82.99 
79.74 
70.33 


325 
341 


63.584 
3.950 


71.11 
+3.821 


+0.04 
+0.1 


-0.01 
-1.0 


\ 


-0.04 
+Q\ 


-0.05 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washfnffton 
Mean  Tune. 


Jan. 


Feb. 


Mar. 


Apr. 


May 


Juno 


Julv 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1.0 
11.0 
21.0 
30.9 

9.9 

19.9 
1.8 
11.8 
21.8 
31.8 

10.7 
20.7 
30.7 
10.7 
20.6 

30.6 

9.6 

10.5 

29.5 

9.5 

19.5 
29.4 
8.4 
18.4 
28.4 

7.3 
17.3 
27.3 

7.2 
17.2 

27.2 

6.2 

16.1 

26.1 

6.1 

16.1 
26.0 
36.0 


o  DzaconlB. 
Mag.  4.8 


Right 
Ascension. 


h 
18 


m 
49 


Mean  Place 
Sec  By  Tan  d 

Di/r  a,  Da>  a 


s 
56.294 
56.361 
56.508 
56.729 
57.019 

57.368 
57.767 
58.205 
58.668 
59.144 

59.621 
(«).086 
60.525 
60.928 
61.286 


67 
147 
221 
200 
349 


390 
438 
463 
476 
477 


465 
439 
403 
358 
302 


61.588  ^.^ 
61.827  j^^ 
61.998  g^ 
62.096  .^ 
62.119  - 

53 


62.066 
61 .940 
61.743 
61.483 
61.166 

60.802 
60.401 
59.978 
59.543 
59.112 

58.698 
58.317 


120 
197 
260 
317 
364 


401 
423 
435 
431 
414 


381 
33 


Declina- 
tion. 


+59  16 

// 

70.53 


67.08 
63.69 
60.48 

57.58 

55.10 

53.13 

51.76 

51.02 

50.95-^ 
58 

51.53 


345 
339 
321 
290 
248 

197 

137 

74 


52.75 
54.54 
56.85 
59.60 

62.69 
66.02 
69.52 


122 
179 
231 
275 
309 

3:i3 

3r.o 


73.07  ^^ 

76.58  '^'^ 
:ui 


321 


79.09 
83.20 
86.15  ^^^ 


261 
224 
181 


134 


88.76 
91.00 

92.81 
94.15 
95.00  33 
95.33  — 
95.12   ^^ 

75 


94.37 
93.09 


57.980"^     91.30 


57.699 
57.483 

57.;M0 
57.276 
57.292 

58.730 
1.958 

+0.02 
+0.1 


2JS1 
216 
143 


16 


89.04 
86.36 

83.33 
80.06 
76.65 


128 
179 
226 
26S 
303 

327 
341 


71.75 

+  1.683 

-0.02 
-1.0 


<rSaclttazU. 

Mag.  2.1 


Right 
A«*ension. 


h 
18 


m 
50 


156 
196 
229 
200 
2S2 


301 
316 
326 
333 
335 


.s 

6.845 
7.001 
7.197 
7.426 
7.686 

7.968 
8.269 
8.585 
8.911 
9.244 

9.579 

9.912 
10.239 
10.554 
10.851 

11.125 
1 1 .3f>9 
11.578^^ 
11.747^'; 
11.872  ^^' 

1^-^^'^^     30 

11.981  - 
11.963  ^^ 
11.899  ^ 
11.795  ^^ 

138 


11.657 
11.491 
11.308 
11.120 
10.936 


Declina- 
tkm. 


-26  23 


*  tr 


333 
327 
315 
297 
274 


244 


106 
183 

las 

184 
166 


10.770 
10.630 
10.526 
10.463 


140 

104 

63 


10.446  -- 

32 


10.478 
10.558 
10.684 


80 
126 


66.68 
66.31 
65.94 
65.59 
65.22 

64.85 
64.44 
63.99 
63.50 
62.97 

62.42 
61.87 
61.32 
60.81 
60.37 

59.99 
59.72 
59.55 
59.49 
59.55 

59.70 
59.93 
60.22 
60.55 
60.88 

61.18 
61.44 
61.62 
61.71 
61.70 

61.59 
61.39 
61.10 
60.76 
60.38 

59.99 
59.60 
59.21 


7.114 
1.116 


37 
37 
35 
37 
87 

41 
45 
49 
63 
65 

65 
65 
61 
44 

38 

27 

17 

0 

6 
15 

'2A 
29 
33 
33 
30 

26 

18 

9 

1 
11 

20 
29 
34 
38 
39 

39 
39 


9  Seipentls  pr. 
Mag.  4.5 


Right 
Aflcenflkm. 


63.66 
-0.496 


+0.07 
+0.1 


+0.01 
-1.0 


h 
18 


m 
52 


s 

5.201 
5.327 
5.488 
5.680 
5.900 

6.142 
6.403 
6.678 
6.964 
7.256 

7.551 
7.844 
8.131 
8.407 
8.665 

8.903 
9.112 
9.290 
9.432 
9.533 

9.593 


9.610  - 
9.585  ^'^ 
9.519  ^ 
9.418  ^"^ 

132 

9.286 


126 
161 
192 
220 
242 


261 
275 
286 
292 
295 


293 
287 
276 
258 
238 


209 
178 
142 
101 
60 


1' 


9.132 
8.962 
8.787 
8.617 


154 
170 
175 
170 
156 


'T  134 

8.224  ^ 
8.156  2- 
8.129  — 

15 


8.144 
8.202 
8.299 


58 
97 


tkm. 


+  45 


tf 


148 
145 
134 
117 
96 


67 
35 


38.14 

36.66 
35.21 
33.87 
32.70 

31.74 

31.07 

30.72 

30.70  — 

31.03   ^ 
67 

31.70 
32.67 
33.92 
35.39 
37.04 


38.80 
40.62 
42.45 
44.24 
45.95 

47.52 
48.96 
50.21 
51.27 
52.14 

52.80 

53.25 

53.48 

53.51  — 

53.32   ^® 
39 

52.93 

52.34 

51.53 

50.54 

49.37 

48.06 
46.65 
45.18 


97 
125 
47 
65 
76 

82 
83 
79 
71 

57 

44 
25 
06 
87 
66 

45 
23 


59 

81 

99 

117 

131 

141 
147 


5.582 
1.003 


40.76 
+0.072 


+0.06 
+0.1 


0.00 
-1,0 


Blffl 

Var.4J^ 


Right 


h     a 
18    62 

47.268  ^ 
47.356  ' 


47.4W 
47.688 
47.925 

48.200 
48.508 
48.840 
49.191 
49.551 

49.913 
50.269 
50.612 
50.938 
51.224 

51.479 
51.693 
51.859 
51.975 
52.036 

52.042 
51.993 
51.892 
51.742 
51.548 

51.318 
51.059 
50.782 
50.498 
50.217 

49.951 
49.709 
49.502 
49.338 
49.223 

49.162 


lA 

in 


175 


SSI 
300 
8ft2 

356 

8tt 

321 
291 
255 


214 

166 

116 

61 

G 

49 
101 
150 
194 
230 

259 
277 
284 
281 
2li6 

243 
207 
164 
115 
61 

49.156  -? 
49.208  ^^ 


48.588 
1.386 


+0.04 
+0.1 
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munD 


VLyne. 

Mair.  3.3 


Right      \    Dcvlina- 
Asccosslon.  :      tkm. 


h       m 
18     56 


1.0 
11.0 
21.0 
30.9 

9.9 

19.9 
1.8 
11.8 
21.8 
31.8 

10.7 
20.7 
30.7 
10.7 
20.6 


s 
49.401 
49.498 
49.639 
49.821 
50.040 


+32  34 


// 


97 
141 
1S2 
210 
2.>1 


28.17 
25.35 
22.58 
19.98 
17.63 


50.291 
50.567  ^'^ 
50.865^ 
51.177^'^ 
51.497  ^^ 

324 

61.821 


2S2 
277 
2('iO 
'£io 
199 


13.a5   ^ 
12.57    - 
12.64 


fi3 


€  AqulUe. 
Mag.  4.2 


le 


321 


13.27 
62.142"*'  14.43 
52.452  ^*"  .  16.07 


30.6 

9.6 

19.5 

29.5 

Jy    9.5 

19.5 
29.4 
U?.  8.4 
18.4 
28.4 

ipt.  7.3 
17.3 
27.3 

CM.  7.2 
17.2 

27.2 

ov.    6.2 

16.1 

26.1 

»ec.    6.1 

16.1 
26.0 
36.0 


52.747^"*    18.14 

53.020  ^    20.56 

243  i 

53.263         23.26 


116 
164 
2»)7 
242 
270 


63.471 

53.641 
53.767 
53.846 

53.878 
53.861 
53.797 


2W 
170 
126 

79 

331 


17  i 
64 
108 


26.14 
29.13 
32.15 
35.13 

37.98 
40.64 
43.07 


2^8 
299 
302 
298 
28.'> 


53.689       ;  45.21 

14A 

53.541  ***    47.03 
181  ' 


53.360     _  I  48.48 

53.153  *'    49.54 

52.930         50.19 

52.700  ^   50.42  - 

52.473  ^    50.21 


266 
243 
214 
1K2 
14.') 

106 
65 


an  Place 


•.D. 


213 

52.260 
52.068  ^^ 
61.909  '''  I 

122  ! 

51.787  '^  , 
51.709   " 

32' 


51.677 
61.694 
61.760 


23 

21 
65 


17 

60 


49.56 
48.49 
47.01 
45.15 
42.95 

40.46 
37.78 
34.99 


107 
148 
186 
220 
249 


268 
279 


Right 
AsrciLskm. 


h 
18 


m 
55 


s 

50.786 
50.900 
51.050 
51.233 
61.447 

51.684 
51.943 
52.218 
52.505 
52.799 

53.096 
53.391 
53.680 
5:^.957 
M.216 


114  > 

loO 

183 

214 

237 


Drc-lina- 
tkin. 


+  14  57 


14.57 
12.52  ^•'"* 
lO.ol 

IHH 


2.>9  ' 
275  I 

2S7  i 

294': 
297  I 

295  ! 
289; 

277  i 

259 

236 


8.63 
6.97  '''' 

14*1 

5.57 
4.54 
3.91 


103 
21 


3.70  - 


64.452 
54.659  "^ 
64.834  ^'^ 
W.972  Z 

97 

56.069   „ 

53 


3.92 

4.58 
5.04 
7.06 
8.80 
10.79 

12.97 
16.26 
17.60 
19.93 
22.19 

24.31 


22 


tv\ 


106 
142 
174 
IW 
21s 


220 
2:M 
2:{3 
226 
212 


55.122   ^Q 
55.132  - 
55.098   ^ 
55.024    ;^ 
54.913       I  30.82  ^^ 


26.28 
28.04 
29.56 


107 

I7r» 
i:»2 


140 


100 


50.298 
1.187 


+0.04 


/,  Z^^    i-fO.l 


29.74 
+0.6:^9 

'-oTdr 

-1.0 


W''^66i^^«-    70 

54.607        ,  32.52   ^^ 
54.427        i  32.93    ,„ 

W.240       :  33.03  — 

If  I 


51.a57  ^**^*  '.  32.82 

169  < 

53.888       1 32.31 

149  ' 

53.739         31.49 

118  I 

5:^.621  j  30.39 
53.537  ^;  29.02 
53.495  *'i  27.41 


53.494 
53.537 
53.622 

51 .301 
1 .035 


4:) 

85 


:  25.60 
23.64 
21.61 


111) 

U-\ 
IKl 

196 
203 


1G.73 

+0.267 


+0.05 
I +0.1 


0.00 
-1.0 


C  Sagittarii. 
MiiK.  L>  7 


Riphi  JMliriii- 

.Aw-pn^Ion.  '       tion. 


18 


in 

57 


-29  59 


19.607 
19.760  ^■'^^ 
19.953  ^  * 
20.182 
20.143  ="" 

20.72S 

21  .our*"" 

21.:Ci6 

;i:<4 
21.000; 

22.033  '''^■' 

22.37s 

00  •70O  ■^'*** 


23.061 
23.389 
23.698 

23.986 
24.243 
24.465 
24.646 
24.783 


3:i«>    . 


32s 
300 


2SS 


63.39 
62.76 
62.  n 
61.53 
60.94 

6(>.34 
59.74 
59.13 
58.52 
57.91 

57.:32 
56.76 
56.24 
55.79 
55.43 


55.18 
55.04 
55.03  - 
55.15 
55.40 


2."." 
222 

SM 


«i3 

i"l 
.V.» 
iV) 

III) 
•il 
bl 
<'il 


:.2 


2-i 

14 
1 

12 


Jo 


24.871  3., 
24.910  — 
24.897  ^'* 
24.837  '^' 
24.734  ^'^ 

24.595 
24.42.1  "! 
24.239  '"' 
21.015"-^' 
23.85-1  "" 

17.-. 

23.679  ,.^. 

23.415  -., 
23.:Vi3  ll 
23.316  -" 


55.74 
56.16 
56.64 
57.15 
57.65 

5S.1() 
5S.47 
5S.73 

5«.S7 


34 

42 
48 
51 

r>o 

4."i 

:i7 

2»i 

14 

1 


5S.SS  -- 
14 


23.:W1 
23.414 
23.536 

10.88-1 
1.155 

+0.08 
+0.1 


73 


5S.74 
58.46 
5S.07 
57. .>9 

56.43 
55.80 

*.>0.l/ 

(-.0.26 
-0.577 

+0.01 


2S 
4<< 

63 


r  Aqoilfe. 
Mas.  3.0 


Ki)!ht       I  I>»TlIn;i- 
A'iiH'nsion,  i      tion. 


+  13   44 


h      m 
19      I 

:i').204        ; 

3.V312^"^ 

i'«) 
35.<i;iii   •    ; 

..^  ...  2«n» 
36.078 


I!). 23 
17.25 
15.32 
13.50 
1 1  .SS 


I'JS 
l.V> 


■1.1 


.)♦).. >.v  I        ! 

272 
2s4 


'M\Am  '"^ 


36.Sh9 

X7.IS2 


21  »7 


1>K) 

23 
(V5 


lo.:>:'» 
9.53 
S.trJ 
S.72 
S.95 

9.JJ0 

10.65  ''"^ 
12.01  '-'' 
13.75^^^ 
15.70 

214 


37.479 

■Hll 

3S.O(;6" 

3s.:;46  '^^ 

242 
38.S50 
39.063  ^*'* 

39.243  ^^^  I  22.:J8 

144  : 
39.3S7        ! 

ii)'> 

39.489     " 

«iO 


17.M 
20.0f) 


225 
229 


2*>0 

24.67    • 


26.88 


39.549    J,. 
.39.5r,5  — ^ 


2; 


39.538 
39.470 

39.3<I5  **^ 

i:m 

39.229 


28.97 
30.90 
32.62 
34.13 
35.38 


221 
20!) 


103 
172 
151 
125 
W 


17«V  . 


39.06 
3S.JS91 
38.707  ''-'  ■ 

38.525  '''  ' 

i»is  ; 

3S.I>57 


70 

42 


149 
119 


3S.208 
3S.0S9 
38.005   "^ 
37.959   ■*'"•■ 

-t 

37.955 
37.994   ^'^ 
38.075  ^^■ 


36.37 
37.07 
37.49    j2 
37.61  — 

37.43    ^* 
46 

36.97 

36.21  '** 
>  3o.l<> 

33.86  'f 
■  32.33  *^ 

174 


30.59 
28.71  ^"^ 
26.75  ^^ 


35.698 
1.029 


+0.05 


21.13 
+0.245 

oibo 
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Washington 
Mean  Time. 


Jan.  1.0 
11.0 
21.0 
30.9 

Feb.    9.<) 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.7 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.6 

29.5 

July     9.5 

19.5 
29.4 
Auir.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

■S'<A-.    6.2 

IG.l 

20.1 

l)ec.     6.1 

16.1 
26.0 
36.0 

Mean  Place 
See  d,  Tan  <? 


D^  a,  Dw  a 
7V  ^A  i>. 


'w  o 


^  Aqnilte. 
Mag.  3.6 


Right 
A.iioonslon. 


h     m 
19     1 


.s 

50.348 
50.472 
50.6:U 
50.821 
51.039 

51.279 
51.540 
51.815 
52.101 
52.396 

52.695 
52.994 
53.289 
53.574 
53.845 

54.094 
54.318 
54.512 
54.669 
54.786 


124 
1.'.9 

lim 

218 
240 


201 
275 
286 
295 
299 


299 
295 
285 
271 
249 


224 

1J7 
117 


ro 


54.862 
54.894  - 
54.882 
54.829 
54.740 


:i2 
12 

121} 


54.617 
54.470  *^' 

lti4 


54.306 
54.136 
53.969 

53.814 
53.680 
53.576 
53.508 
53.480 

53.493 
53.548 
53.644 


170 
1H7 
l.V) 


i:J4  , 

104  I 

(W  ' 

2S 

13  ! 

55 
90 


50.651 
1.004 

+0.0(> 


Declini^ 
tion. 


-50 


ft 

30.77 
31.69 
32.59 
33.41 
34.10 

34.64 
34.96 
35.05 
34.88 
34.46 

33.78 
32.89 
31.81 
30.56 
29.21 

27.81 
26.39 
24.99 
23.66 
22.43 

21.33 
20.;i5 
19.52 
18.85 
18.33 

17.95 

17.71  ^^ 

17.60  - 

17.62  ^ 


92 
90 
82 
09 
54 

32 
9 

17 
42 
68 

89 
108 
123 
135 
140 

142 
140 
13,} 
123 
110 

98 
83 
67 
52 
38 

24 


17.76 

18.03 
18.41 
18.90 
19.51 
20.23 

21.03 
21.91 
22.82 

28.20 
-0.088 

-1.0 


14 
27 

38 
49 
lil 
72 
SO 

88 
91 


a  Conmse  Anstnlis. 
Mag.  4.1 


Right 
Aflocnslon. 


h 
19 

s 

49.226 
49.381 
49.583 
49.825 
50.100 

50.406 
50.735 
51.084 
51.446 
51.818 


m 
3 


155 
202 
242 
275 
306 


329 
349 
363 
372 
377 


52.195 

52.572 


►.ft  377 


52.944 
53.304 
53.645 

53.962 

54.248 
54.494 
54.697 
54.850 


372 
360 
341 
317 


2S6 
24(; 
203 
153 
100 


54.950   ^ 
54.994  — 
54.985     ^j 
54.922   ^ 
54.812  ''« 

152 
54.660 
54.476  ^"^  ' 
54.270  ^^ 
54.054  ^^ ' 
53.842  ^ 

I'KJ 

53.643  j_j 

53.472  ,' 

53.338   ^ 

53.248   3,, 

53.209  — 
15 


Declina- 
tion. 


-38    1 


// 


69.70 
68.55 
67.42 
66.32 
65.26 


115 
113 
110 
106 
100 


64.26 
63.31 
62.43 
61.62 
60.90 

60.26 
59.74 
59.34 
59.09 


95 

88 
81 
72 
64 

52 
40 
25 


58.99  — 

6 


59.05 
59.30 
59.70 
60.25 
60.95 


53.293 
53.413 


m 

120 


49.557 
1.270 


61.74 
62.61 
63.52 
64.42 
65.26 

65.99 
66.60 
67.02 
67.23 
67.23 

6().99 
66.55 
65.90 
65.08 
64.13 

63.08 
61.97  ^^^ 
60.83  "* 

66.34 
-0.782 


25 

40 
55 
70 
79 

S7 
01 
90 
84 
73 

61 
42 
21 
0 
24 

44 

iw 

82 

95 

105 


+0.08 
+0.1 


+0.01 
-1.0 


Mag.  5.1 


Right 
Aaoomion. 


h 
19 

8 

19.421 
19.503 
19.635 
19.809 
20.022 

20.270 
20.647 
20.847 
21.164 
21.493 

21.826 
22.156 
22.479 


m 
4 


82 
132 
174 
813 
248 


277 
300 
317 
329 
333 

330 
323 


22.786  ^ 


23.069 

23.323 
23.542 
23.720 
23.854 
23.940 

23.976 
23.961 
23.897 
23.788 
23.636 

23.450 
23.236 
23.003 
22.761 
22.521 

22.085 
21.008 
21.768 
21.672 

21.624 
21.626 
21.677 


284 
254 


219 

178 

134 

86 

36 


15 

64 

109 

152 

1S6 

214 
233 
242 
240 
229 

207 

177 

140 

96 

48 

2 
51 


Declfii»- 
tton 


+36  57 


ff 


68.82 
65.91 
63.04 
60.31 
57.86 

65.76 
64.08 
52.92 
52.31 


291 
287 
273 
246 
210 

197 

116 

61 


62.30  — 
55 

52.86 


53.96 
66.67 
67.64 
60.08 

62.82 
65.78 
68.88 
72.02 
75.12 


no 

162 
207 
244 
274 


296 
310 
314 
310 
299 


78.11 

80.94 
83.62 
85.82 
87.79 

89.39 
90.59 
91.37 
91.71  - 
91.59   ^^ 

58 

91.01 


283 
258 
230 
197 
160 

120 

78 


101 
147 
185 


90.00 

88.53 

86.68 

W.47  ^' 
253 

81.94 


79.20 
76.33 


274 
287 


Mags 


AUPMWlOB. 


20.420 
1.236 


69.57 
+0.726 


■+0.04 


-0.01 


h    m 
19    4 


8 

49.4fi2 
49.697 
49.770 
49.976 
60.211 

60.472 
50.761 
61.046 
51.366 
51.672 

611994 
52.316 
62.635 
62.943 
63.238 

63.612 
63.768 
63.972 
64.149 
64.283 


135 
173 


261 


279 


817 


S19 
306 
2» 
274 


246 

214 

177 

134 

89 

54.372  ^ 
64.414  — 
54.410  * 
54.361  ** 
54.272  * 

125 


64.147 
53.996 
63.823 
53.644 
63.467 

53.304 
53.163 
53.054 
52.983 


152 
172 
179 
177 
163 

141 

109 

71 


28 

52.955  — 

17 


52.972 
53.034 
53.139 


62 

105 


49.713 
1.072 


+0.07 
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r. 


r. 


> 


1.0 
Il.O 
21.0 
30.9 

9.9 

19.9 
1.9 
11.8 
21.8 
31.8 

10.7 
20.7 
30.7 
10.7 
20.6 


30.6 

Qe    9.6 

19.6 

29.5 

ly    9.5 

19.5 
29.4 
ip.  8.4 
18.4 
28.4 

!pt.  7.3 
17.3 
27.3 

:t.  7.3 
17.2 

27.2 

ov.    6.2 

16.1 

26.1 

ec.    6.1 

16.1 
26.0 
36.0 


Mag.  4.9 


Right       !    Detilna- 
Ajcension.         tkm. 


m 


19    10    ;    -25  23 


n  Place 
a.Tand 


I,  Dm  a 


233 
32» 
321 
305 
286 

259 
225 
ISS 
14-i 

'J8 


50 


2G.881 

27.011^^1 
i-.i  I 

27.18:i       \ 

27.:i9i '""'" ' 

27.62f>  ^"^  - 

27.893  i 
28.177  ^*  I 
28.480  *® 
28.796  ^^* 
29.121  ^^ 

332 

29.453 
29.786 
30.115 
30.436 
30.741 

31.027 
31.286 
31.511 
31.699 
31.843 

31.941 
31.991 
31.992  — 
31.947  *^ 
31.859  ^ 

125 
31.734 


fr 


155 
174 
184 
183 
170 


31^79 
31.405 
31^1 
31.038 

30.868 

30.719 

30.603 

30.525 

30.490  — 
11 

30.501 

30.559 

30.661 


149 
116 

78 


58 
102 


66.12 
65.74 
65.:^! 
64.93 
«4.50 

61.02 
63.50 
62.92 
62.29 
61.60 

60.88 
60.15 
59.42 
58.73 
58.09 

57.54 
57.08 
56.75 
56.56 
56.48 

56.53 
56.69 
56.94 
57.25 
57.59 

57.94 
58.26 
58.52 
58.71 
58.81 

58.81 
58.72 
58.55 
58.30 
58.00 

57.66 
57.30 
56.92 


27.129 
1.107 


3«* 
40 
41 
43 
4S 


52 


69 
72 

73 
73 
69 
64 
65 

46 
33 
19 

R 


16 
25 
31 
34 
35 

32 
26 
19 
10 
0 

9 
17 
25 
30 
34 

36 
3K 


d  Draconis. 
Mag.  3.2 


Right 
Ascension. 


62.96 
-0.475 


+0.07 
-f-0.1 


+0.01 
-I.O 


h     m 
19    12 


s 
28.76 
28.75 
28.85 
29.0) 
29.35 

29.74 
30.22 
30.75 
31.33 
31.93 

32.5^1 
33.15 
33.73 
34.27 
34.74 

35.15 
35.48 
35.72 
35.87 
35.90 

35.84 
35.69 
35.45 
35.12 
34.70 

34.22 
33.68 
33.11 
32.52 
31.92 

31.34 
30.78 
30.28 
29.83 
29.46 

29.17 
28.99 
28.92 


1 

10 


Dorlinn- 
tlon. 


+67  30 


// 


57.42 
-  i  54.00 


liV* 


20 
30 


39  I 

■W 
53 
5.S 
CO 
01 

0] 
5S 
54 
47 
41 

33 

24 

15 

3 

15 
24 
33 
42 

4K 

54 


57 


59 
60 

5H 

56 
50 
45 
37 
29 

IS 


47.2.-,  •"■ 

44.1  fr""' 

'271) 


4l.4«> 
39. 2<; 
37.0!J 

36. 1 J 

36.40 
37.32 
38.84 
40.92 
43.47 

46.42 
49.67 
53.14 


92 

2US 
2V> 
195 


325 
347 


56.72  •■*^^- 

362 
3r.4 


60.34 

63.88 
67.29 
70.49 
73.40 
75.96 


311 
320 
291 
25('> 
216 


78.12  ^^^ 
79.81  ^^ 
81.07 
81.79 
81.97 


72 


81.60 
80.68 
79.22 
77.21 
74.81 

71.99 
68.84 
65.50  ^^^ 


IS 
37 

92 
146 
198 
24;j 
2H2 

315 


32.414 
2.615 


+2.416 


0.00 
/  +0.J 


-0.05 
-1.0 


d  SagittarU. 
Maa:.  5.0 


Rif!ht 
.Vsci.'n^ion. 


h 
19 


m 
12 


Dcoliiia- 
licm. 


-19    5 


ij-. 

I'M 


■J2.'»  . 


16.511 
H>.6:«i 
•t6.S02 

47.221 

47.471         ! 

47.741  ^^^ 

■1S.028  ^'  ; 

48.330  ■*"-  : 

4S.Wl'"i 
3l»'i  ' 

4S.057        I 
.lf..276'»'^ 

49.592 ''': ! 

49.890  ^^' 
50.193 


50.*  I  < 

217 


1x2 


50.469 
50.717 
50.934 
51.116 
51.256""  = 

97 

51.353  ^^, 
51.401  .,1 
51.404  —  I 

41  I 

51.363 
51.280   *^* 

119 


51.161 
5l.01o 
50.818  ^''' 
50.671  ^1'  I 
50.497  ^'^ 

104 

50.3:«  jjj! 
50.192  jj.^  : 

50.080   . .  j 

it)  I 

50.004    j^.  I 

49.969  -■-  I 

9  . 


49.978 
50.031 
50.126 

46.758 
1.058 


53 
95 


♦W.S2 

<;;vS3 

liS.SL* 

6S.4.S 
68.19 
07.79 
67.27 
6»).61 

05.91 
65.l(» 
<>^1.23 

r,;i.33 

62.45 

61.<M) 
(K).82 
60. 1 1 
59.56 
59.11 

58.79 
58.59 
58.49 
58.49 
58.56 

58.70 
58.85 
59.00 

59.15 
59.28 

59.37 
59.44 
59.48 
59.51 
59.52 

59.53 
59.55 
59.56 

65.88 
-0.346 


1 

1 

-  _     ■"> 

11 

IS 

2l» 
10 


.".2 


(>3 

7:j 

SI 
s7 
'.K) 

7S 
lis 

.IS 

4.-> 
.\2 

20 

10 

0 

I 

14 

15 
15 
15 
13 
9 

4 

4 
3 
1 
1 

2 

I 


+0.07 
40.1 


+0.01 


^  Lyre. 
Mai:.  4.5 


I 

.\si-(>!L;iijn.         (ion. 


h      m 
19     13 

I 
2S.I24    _    I 

2S.194    '"I 
2i»."» 


+37   5S 


// 


2.S.08I 


2n 


07.33 

<i4.;{8 

5S.0.J 
50.10 


25.-, 


28.92 1  ^^ 
29.I9S''* 

29.4!VS^'*^';.- 
29.818        ! 

30.15r^" 


3 10  > 


22»» 

53.90  ... 

50.86    .., 
70 

50.16    ,, 
50.05  -  - 

4S 


li0.4»l        ! 

3o.s:n  :*'';: 

31.103 '*''i  53.13 
31.481  ^'** 


•2'M  ' 
t)  i .  i  (  o  I 

2«i0 

32.041 

IVI 

32.461     *  i 
32.605"*, 

9."?  ■ 

32.698 

43 

32.741  ~" 

32.733     ^** 

32.673    ""I 

32.566  ^"'  I 

32.415^^^: 

ls7 


50.53 

ri   r-  101 

51.5* 

l.Vi 


M-   ,.,204 
00.1/ 


244 
275 


57.61 

60.36 

GSM  ^* 
313 


66.48 
69.68 

7'> 


320 
319 
308 


2.87 

75.95 
78.88 
81.59^^ 


29:) 


84.02 
86.11 


,.>243 


209 
173 


32.228 
32.010 
31.772  ^^'  I 

'>IS 

31 .524        : 
31.275" 


21S  ; 


239  . 


31.036 
30.818 
30.627 
30.474 
30.364 


218 
191 

no 
6:j  : 


^^•^  133 
89.17   .^^ 

90.08   ^^^ 

90.54  — 

IK). 53     ^ 

47 

90.0{) 


89.13 


93 


>*  .*4 

85.92  ^^'^ 

83.73  ^^* 
251 


30.301  j^ 
30.287  — 
30.324   ^' 


81.22 
78.47 
75.57 


275 
290 


29.188 
1.269 


67.19 
+0.781 


+0.0*1 


-0.02 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Time. 


(*i  Aqoile. 
Mag.  5.1 


Right 
Ascension. 


h 
19 


m 
13 


Jan.     1.0 
11.0  j 
21.0 
30.9 

Feb.    9.9 

19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.6 

30.6 

June    9.6 

19.G 

29.5 

July     9.5 

19.5 
29.5 
Aug.  8.4 
18.4 
28.4 

Sept.  7.3 
17.3 
27.3 

Oct.  7.3 
17.2 

27.2 

Nov.    6.2 

16.2 

26.1 

r>e(\     6.1 

16.1 
26.0 
36.0 

Mean  Place 
Sec  5,  Tan  J 


8 

54.783 
6-1.880 
55.015 
55.183 
55.382 

55.606 
55.852 
56.117 
56.396 
56.685 

56.980 
57.278 
57.572 
57.857 
58.127 

58.376 
58.599 
58.792 
58.948 
59.064 

59.138 
59.168 
59.154 
59.098 
59.005 

58.879 
58.727 
58.556 
58.377 
58.199 

58.032 
57.883 
57.761 
57.671 
57.620 

57.609 
57.639 
57.7J0 


Doolinu- 
tion. 


+11  26 


*i 


97 
135 
168 
199 
224 

246 
265 
279 
289 
295 

298 
294 
285 
270 
249 

223 

193 

1.56 

lltt 

74 

30 

14 

50 

93 

126 

i:)2 
171 
179 
178 
1(> 


40.09 
38.28 
36.49 
34.82 


181 
179 
167 
150 


33.32 

124 

32.08 
31.14 
30.58 
30.41  - 
30.65 


94 
56 
17 

24 

64 


102 


31.29 

32.31 
33.67  ^^^ 


166 
188 
207 


35.33 
37.21 

39.28 
41.45 
43.67  ^ 


217 


221 
213 
202 


45.88 
48.01 

50.03 
51.90 

.-•J  e-  ^'''" 


1S7 


147 
122 


-o    I 


55.04 

56.26 

1 

I  57.23    _ 

I  57.93 

I  5^-^^     16 

'  58.53  -- 


0 
44 


D^a,  Dm  a 
Di^  by  Dm  d 


149 

122 

90 

51 

11 

30 


58.41 

58.03 
57.37 
56.45 
55.28 
53.89 

52.31 
50.60 
48.80 


12 
3S 

66 

U2 

117 

139 

loS 

171 

180 


55.236 
1.020 


41.49 
+0.202 


K  Cysnl. 

Mag.  4.0 


Right 
Anreasion. 


h 
19 


m 
15 


s 
9.264 
9.304 
9.409 
9.578 
9.807 

10.088 
10.416 
10.782 
11.177 
11.589 

12.009 
12.427 
12.832 
13.215 
13.565 


Doclina^ 
tion. 


+53  12 


40 
105 
169 
229 
281 


328 
366 
395 
412 
420 


418 
405 
383 
350 
309 


54.67 

51.37 
48.07 
44.89 
41.97 


330 
330 
818 
292 
256 


39.41  ^ 

35.77 

34-8^  30 

34.54  — 

34 


TDxmconiB. 

Mag.  4.r> 


RiRfat 
Ascension. 


+0.06 

+0.1 


0.00 
O.f) 


13.874 
14.133 
14.338 
14.481 
14.561 

14.575 
14 .523 
14.408 
14.233 
14.005 

13.731 
13.420 
13.083 
12.730 
12.377  ^^ 

344 


12.033 
11.710"'^^ 
1 1 .422  ^ 
11.177^^^ 
10.984  ^'^ 

1.^3 


259 

205 

143 

M) 

14 


.-,2 


11.') 
175 
228 
274 


.ill 


34.88 
35.87 
37.43 
39.52 
42.08 


45.01 
48.21 
51.61 
55.13 
58.64 

62.08 
60.38 
68.46 
7 1 .25 


3.68 


a;i 


<  .  •- 


3.53 


75./  3 
77.34 
78.47 
79.10 


90 
156 
209 
256 
293 

320 
340 
352 
351 
344 

:«o 

308 
270 
243 
205 

161 

113 

63 


I  79.22   — 
I  41 


96 
146 
194 


10.851 

10.781 
10.778 

11.130 
1 .670 


ro 

3 


78.81 

77.85 

76.39 

I  74.45 

I  72.07  ^^ 
'  27r. 


69.31 
66.26 
63.02 


3a5 

324 


53.51 
+1.:^7 


+0.03 
■fO.l 


-0.03 


h      m 
19     17 

s 
4.32 
4.26 
4.33 
4.55 
4.91 


5.38 
5.96 
6.63 
7.36 
8.14 

8.92 

9.70 

10.45 

11.14 

11.75 

12.27 
12.67 
12.95 
13.12 
13.15 

13.04 
12.82 
12.48 
12.02 
11.45 

10.79 

10.08 

9.31 

8.50 

7.68 


9.537 
3.460 


6 


22 
36 

47 

58 
67 
73 

78 
78 

78 
75 
69 
61 
52 

40 
28 

17 
3 

11 

22 
34 
46 
o< 

60 

71 
77 
81 
82 


Deolina- 
tkm. 


+73  11 


/» 


68.70 
65.32 
61.90 
58.67 
56.48 


338 
342 
333 
300 
275 


52.73  230 
60.43 
48.68  ,;, 

47.06  — 
16 

47.21 


81 
143 
196 
347 
2S7 


48.02 

49.46 
51.43 
63.90 

56.77 
59.97 
63.38 
66.95 
70.55 

74.10 
77.53 
80.77 
83.74 
86.37  ^ 

225 


330 
341 

3,'>7 
3(.0 
35,'j 


343 
324 
297 


6.88 

8U 

6.11 

77 

5.40 

71 

4.77 

63 

4.23 

o4 

43 

3.80 

3.50 

30 

3.35 

15 

88.62 
90.43 
91.77 

^2.«1    30 
92.91  — 

25 


181 

134 

84 


92.66 
91.86 
90.51 
88.65 
86.31 

83.56 
80.48 
77.18 


80 
135 
18t) 
234 
275 


308 
330 


66.36 
+3.312 


-0.02 
\+Q.\ 


-0.07 


0> 
Ms{ 


RiKbt 


h      m 
19    21 

s 

18.471 


U 
l< 
19 


18.668 
18.703 
18.870 
19.065 

19.286 
19.529 
19.791 
20.067 
20.364 

20.648 
20.946 
21.242 
21.631 
21.808 

22.066 
22.298 
22.501 
22.670  ^* 
22.799  ^' 

22.887 
22.931 
22.932  - 
22.891  ' 
22.811    ' 


% 


Ik 


\\ 


22.69': 

22.556 

22.396 

22.227 

22.058 

21.898 
21.755 
21.639 
21.555 
21.507 


21.499 
21.531 
21.603 


l( 
l( 
K 
It 


1^ 
11 


18.819 
1.001 


+0.06 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mag.  3.2 


Right 
Ajcenston. 


I 


,  1.0 
I  11.0 
i  21.0 
31.0 
I.  9.9 

19.9 

r.    1.9 

«  11.8 
21.8 
81.8 

V.  10.8 
20.7 
80.7 

9  10.7 
20.7 

30.6 

9.6 

19.6 

29.5 

9.5 

19.5 
29.5 
8.4 
18.4 
28.4 


iiy 


ng. 


h   m 
19  27 


spt.  7.4 
17.3 
27.3 

tet.  7.3 
17.2 

27.2 

Fov.  6.2 

16.2 

26.1 

)ec.  6.1 

16.1 
26.1 
36.0 


8 

21.686 
21.754 
21.864 
22.013 
22.197 

22.415 
22.6G2 
22.932 
23.221 
23.526 

23.839 
24.155 
24.468 


68 
110 
149 
1»4 
218 

247 
270 
289 
305 
313 

316 
313 


24.771  ^ 
288 

264 


25.059 

25.323 
25.560 
25.761 
25.922 
26.040 


•a  Placre 
:i,Tan9 


0,  D«a 


237 
201 
161 
118 
72 
26.112 

26.136  — 
26.113  ® 
26.045  ^ 
25.935  "° 

145 

25.790 
25.615 
25.420 
25.213 
25.003 

24.801 
24.616 
24.456 
24.328 
24.237 

24.188  3 
24.183  — 
24.221  '* 


175 
105 
207 
210 
203 


185 

160 

128 

01 

40 


Deri  illa- 
tion. 


+27  46 


// 


64.94 
62.40 
59.87 


254 

2:>3 


241i 

57.45 


55.24 


221 
IW 


53.^^  1.3 

51-7»  108 

^•71    59 
o0.12 

50.06  — 

48 


50.54 
51.52 
52.97 
54.82 
57.05 


iCygni. 
Mag.  3.9 


Right 
AsLtnLsion. 


59.56 
62.27 
65.11 
68.01 
70.88 

73.67 
76.30 
78.74 
80.92 
82.82 

84.39 
85.61 
86.45 
86.92 
86.98 

86.63 
85.88 
84.74 
83.23 
81.30 

79.26 
76.91 
74.42 


98 
145 
1S5 
223 
251 

271 
284 
290 
287 
279 

263 
244 
218 
190 
157 

122 

84 

47 

0 

.15 

75 
114 
151 

213 

235 
249 


h   m 
19  27 


s 

:i5.ll0 

35.135 
35.224 
35.373  "^ 
35.580  ^^  I  58.66 


25 
89 


Decllnap 
tion. 


+51  32 


// 


71.22 
67.99 
64.74 
6J  .59 


250 


323 
325 
315 
293 
1*«0 


22.426 
1.130 


64.40 
+0.527 


m 


+0.05 
+0,2 


-0.01 
-0.9 


306 
345 
374 
397 
407 


409 


35.8:^9 
36.145 
36.490 
36.864 
37.261 

37.668 
38.077 
38.477  ^^  ; 
38.859  ^  ; 
39.212*^' 

316  I 


56.06  ^^^ 
^^'^'  1«2 

52-^»  104 

51.25   ^„ 
50.85  - 

13 


51.08 
51.93 
53.39 
55.38 
57.83 

60.67 


39.528 

39.799^^  63.82 
40.019  ^  j  67.18 
40.181  *^  I  70.66 
40.282*^^74.17 

37  ' 


140 
199 
24.'i 
284 

315 
336 
34K 
351 
346 


2H 


40.319 
40.293 
40.203  *^j 
40.055  "^  I 
39.854  ^^  ; 

248  ! 

39.606  i 
39.321  ^'^  i 
39.006  ^^^  '■ 
38.676  ' 
38.:M0  *^  I 

320  > 

38.011  ' 
37.702  =««  '; 
37.422  ^  I 
37.180^*^1 
36.987  *^  , 

137  I 


77.63 

80.97  ^* 
313 


84.10 
86.96 
89.49 


286 
2.'» 
216 


«'-^173 

93.38  ^^ 
94.65 
95.43 
95.69 


79 


36.850 
36.771 
36.755    *" 


95.44 
94.66 
93.36 
91.56 
89.32 

86.69  ^ 
83.74  ''^^ 


78 
26 

25 

7S 
130 
18U 
224 
2('i3 


80.60 


314 


36.836 
1.G08 


+0.03 
IhO.l 


68.92 
+1.260 

^.03 
-0.9 


/i  Aqollfe. 
.Mag.  4.6 


Right       '    l)rylin:i 
An-PiL^ion.   ,       tion. 


h      m 
19     30 

S 

1.730 
1.817   ""' 


^-  7   II 
«/ 

66.15 


6-1.61 
6:^0f) 


i.'it 
1.'.2 


1.940 

2AW}  *^],6!.()<;^'"^ 

2.280*^'*    f>0.41  *^'' 
213  I  U)r> 

2.4»:l        159.30   _. 

2.729^     158.60    ,. 

I.I 

s 

2l» 
210  «o 


2.985 'f]'^  58.15 
3.257  ^""  58.07 
3.541  ^^  I  58.36 


3.834 


59.01 


i.-i7 
177 


4.132**'*    59.99 

'»')7  I 

4.425);;;'  I61.29 

4.720  ^[^  '  62.86 
4.999  -"'*  i  64. 6:^ 

•2fV\  I 

5.259        1 66.55 

IBh  '  2(12 

5.497        I  68.57  "^  "^ 

«  .,^-  208  I  .,rt  p ,  207 
5.iOt->        I  /0.64 

5.878  ^'•*  I  72.67  ^^ 

6.012  *•"    74.63  ''^ 


va 


49 


\s»\ 


76.49 


\m 


6.105 


6.154     .    78.18 
6.159- 179.71  *^^ 
6.122   •*'^:  81.0-1*** 

6.045    ''182.13*^* 

111  I 


5.9:^ 


83.01 


5.796  ^'^^  -  83.64 

5.6;?6  *'_^^  !  84.04 

5.466  *["  ,  84.20 

5.294  ^''^    81.13 
104 

5.130  83.81 

4.982  "^  !  83.29 
4.858*^^182.51 


4.764 
4.707 

4.688 
4.708 
4.768 

2.113 
1.008 


U4  ! 


">7  ' 


19 


81.51 


40 
Ifi 

I 
'.i-2 


:)2 


7.S 
»7 


80.37  **• 


.  79.05 

2i)  ;--,.,   144 

,   /  /  Ml 

'"''^  I  76.08  ^''^ 


67.10 
+  0.127 


+0.06 
-^0.2 


0.00 
-  0.^> 


h  Saglttarii. 
Mae:.  4.7 


Kiphf       !   Di^-lin. 
.\s'on.sKin.  j      tion. 


h 
1« 

:;9.*J3ri 

3f).3H 
39.-193 


ni 
31 


1119 
119 


39.077  ^^ 


39.S93 


21»i 


40.137 
40.405  -"^ 
40.0f)3  " 
40.!l«8  ^'^' 
41.:!!.^"'^ 


.•i.'7 


:{3.) 


41.64:i 

4 1 .970 

42.309 

42.637    - 

42.954  •^*' 
20s 


43.252 


.271 


243 


43.52( 
43.709 
43.975  ^*** 
44.139*'' 

119 

44.258  ^,, 
44.32S  ^j 
44.;«9  — 
44.322   *f 

44.250   "^ 

III 


li:i 
107 


44.139 
43.996 
43.82f> 

17'l 

43.(K)0 

43.40  < 

174 


43.293 
43.139 
43.012 
42.918 
42.80r. 

42.857 
42.893 
42.973 

39.459 
1.104 


127 
94 


o2 


9 
80 


+0.07 
\*V>.'i 


-25 


07.46 
67.05 
66.60 
00.11 
<>5.57 

6-1.98 
04.33 
0:5.60 
02.81 
01.97 

6 1  .OS 
60. 1 7 
59.27 
58.40 
57.60 

56.90 
56.30 
55.83 
55.51 
55.30 

55.34 
55.45 
55.69 
56.00 
50.37 

56.77 
57.16 
57.52 
57.81 
58.01 

58.12 


3 

41 
4.1 
49 
54 
•>9 

&> 
73 
TO 

S4 
>9 

91 
W 
s7 

70 

ril) 
47 
32 
!."> 
2 

11 
21 
31 

a: 

40 

39 
36 
29 
20 
11 

1 


58.13   - 
58.01     ^ 


57.87 
57.61 

57.31 
50.90 
50.57 

64.19 
-0.468 

+0.01 
-v\S\ 


17 
20 

30 

3.-1 

3H 
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APPARENT  PLACES  OF  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WasliinKTon 
SCeiin  Tlino. 


Jail. 


Feb 


1.0 
11.0 
21.0 

;a.o 

9.9 


19.9 
Mar.  1.9 
11.8 
21.8 
31.8 

Apr.  10.8 
20.7 
30.7 

May  10.7 
20.7 

30.6 

June    9.6 

19.6 

29.5 

Julv     9.5 

19.5 
29.5 
Auy.  8.4 
18.4 
28.4 


Sept 


Oct 


Nov 


Doc 


.    7.4 

17.3 

27.3 

7.3 

17.2 

07  •) 

G.2 
16.2 
26.1 

6.1 

16.1 
26.1 
36.0 


/c  AquiUe. 
Ma^.  5.0 


Right       I    Declina- 
.^^tcon5ion.  |       tlon. 


li 
19 


m 


—   I 


r   lo 


s 
25.381 
25.475 
25.606 
25.770 
25.962 

26.182 
26.422 
26.683 


94 
131 
154 
102 
220 


240 
261 


26.959  *"*' 


2^ 

297 


27.248 

27.545 
27.848 
28.151 
28.449 
28.737 

29.008 
29.256  ^^^ 
29.475  '^^ 


303 
303 
2U$ 
288 
271 


29.661 
29.810 


ISO 
149 
104 


12 

GO 
05 
60 
47 
31 

13 

7 
33 
55 

98 
116 
128 
138 
143 

142 
140 
131 


29.914  ^.j 
29.975  J, 
29.992  — 
29.96-1   ^ 


67 
104 

131 


29.897 

29.793 

29.6('2 

29.509 

29.343 

29.177  ^^'*' I 
i.vj  1 

29.018 

2S.875  ^*'^ 

4-0./ 1)/ 

2S.670   "^'j 

28.619    ''^  I 
II  I 

28.608"  I 
28.637  ^^\ 
2«.706   *^'^ 


Mean  Place    25.638 
Sec:  ^,  Tail  J I   1.008 

Di^a,l)^a    1+0.06 
D^^,D»(t    Lo.2 


'  48.17 
48.86 
49.51 
50.11 
50.58 

50.89 
51.02 
50.95 
50.63 
50.08 

49.31 
48.33 
47.17 
45.89 
44.51 

43.08 
41.66 
40.26 
38.95 

'J-  "K  ^20 
107 

36.68 
35.75 
34.99 
34.38 
33.92 

33.60 
33.43 
33.36 
33.40 
33.56 

33.81 
34.14 
3-1.55 
35.04 
:io.60 

36.22 

36.89 

I  37.62 

46.14 
-0.127 


93 
76 
61 
46 
32 

17 

4 
16 


25 


33 
41 
49 
56 
62 

67 
73 


0.00 
-0.9 


Mag.  4.6 


Right 
AsL'easkm. 


h 
19 


m 
34 


11.352 
11.371 
11.451 
11.591 
11.786^^ 

2t6 


19 

80 

140 


12.032 
12.324 
12.654 
13.015 
13.398 

13.795 
14.194 
14.587 
14.965 
15.316 


292 
330 
361 
383 
307 


309 
393 
378 
351 
317 


Docllna- 
tJon. 


+50     1 


// 


44.90 
41.73  '" 

320 


38.53 
35.41 
32.49 


15.633 
15.908 
16.134 
16.305 
16.417 

16.467 
]  6.455 
16.382 
16.252 
]  6.068 

15.837 


275 
226 
171 
112 

50 

12 

73 

130 

184 

231 


312 
292 
259 


f-^  m 

27-74  ,« 

26.09 
1 107 

25.02   ^ 
24.58  — 

18 

24.76 
25.56 
26.97 
28.90 
31.31 


34.10 

37.21 

j  40.54 

1  43.99 

I  47.49 

I  50.95 
154.29 
I  57.43 
;  60.33 
'  62.89 


269  I 


315 


15.568 
15.271  '^^' 
14.957  ^^^ 
14.636^-^ 

14.321 

14.023  '^f 

13.752  ^'^ 

13.518"* 

13.330  ^^ 
136 


13.194 
13.114 
13.094 

12.963 

If  "" 
.00 1 


so 

20 


65.09 
66.87 
68.20 
69.05 
69.40 

69.22 
68.52 
67.31 
65.60 
63.44 

60.89 
58.03 
54.93 


80 
141 
193 
241 
279 

311 
333 
345 
350 
346 

334 
314 
290 
256 
220 

178 
133 

85 
35 
IS 

70 
121 
171 
216 


MSacittazU. 
Mag.  5.4 


2.V) 


286 
310 


42.06 


+0.2 


Right      I   I>ecllxia- 
Aacensfam.  i      tion. 


h 
19 


in 
35 


s 
57.948 
58.045   ^' 
58.181  ^^ 
58.351  ^™ 
58.551^ 

226 

58.777 

250 

268 

286 

300 

309 


59.027 
59.295 
59.581 
59.881 

60.190 
60.504 
60.820 
61.131 
61.431 

61.716 
61.977  *^ 


314 
316 
311 
300 
285 


62.211 
62.409 


234 
198 

62.568  ^^^ 

115 

62.683   , 
62.753 


0 


24 

62.777  — 
62.755  ^* 
62.690   ^ 

101 

62.589 
62.456  ^^^ 


VA 
169 
171 
163 


148 

122 

90 


62.:M)2 
62.133 
61.962 

61.799 
61 .651 
61.529 
61.439 
61.387   ^^ 

12 


61.375 
61.4a5 
61.476 

58.167 


30 
71 


-16  28 


ff 


12 
7 


66.99 
67.11 
67.18 
67.20  — 
67.13     ^ 

17 

66.96 
66.66 
66.22 
65.64 
€4.91 

64.05 
63.08 
62.03 
60.93 
59.82 

58.74 
57.71 
56.78 
55.96 
55.29 

54.75 
54.35 
54.10 
53.97 
53.94 

54.01 
.54.14 
54.30 
54.49 
54.69 

54.88 
55.07 
55.24 
55.40 
55.56 

55.71 
55.85 
55.98 


30 
44 

58 
73 
88 

07 
105 
110 
111 
106 

103 
93 
S2 
67 
54 

40 

25 

13 

3 


13 
16 
19 
20 
19 

19 
17 
16 
16 
15 

14 
13 


64.31 


Ri^ 


h     n 
19    37 


8 

18.730 
18.800 
18.907 
19.050 
19.226 

19.431 
19.662 
19.916 
20.188 
20.475 

20.772 
21.074 
21.376 
21.672 
21.957 

22.222 
22.463 
22.673 


n 

107 
143 
171 
SOS 


ai 

2U 
373 
S7 
97 


3(B 


241 

210 


22.847  ^'^ 
134 


22.981 

23.073 
23.120 


23.121  — 
23.079  *^ 


1 


22.996 

22.878 
22.731 
22.562 
22.381 


lis 


147 
160 
181 


22.197  ^** 

17S 

22.019 
21.856  ^® 
21.715"^ 
21.605  "^ 
21.529  '^ 

21.491 
21.492 
21.535  ^ 


1 


19.243 
1.048 


\^ 
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FOR  THE  UPPER  TRANSIT  AT  WASRINGTOX. 


.  1.0 
11.0 
21.0 
31.0 

.    9.9 

19.9 
.  1.9 
11.9 
21.8 
31.8 

'.  10.8 
20.7 
30.7 

r  10.7 
20.7 

30.6 

le    9.6 

19.6 

29.6 

y    9.6 

19.5 
29.5 

18.4 
28.4 

pt.  7.4 
17.3 
27.3 

t.  7.3 
17.3 

27.2 

)V.    6.2 

16.2 

26.1 

3C.     6.1 

16.1 
26.1 
36.0 


UCyfiil. 
Mag.  5.0 


Ajoanskm. 


Declina- 
tion. 


h 
19 


m 
41 


+37    8 


3» 
87 

131  i 


8 

16.044 
16.083 
16.170 
16.301 
16.475  "*  ' 

213  i 

I 


// 


280 


74.39 
71.59 
68.75^ 


65.98 
63.42 


2n 
23a 

227 


16.688 
16.937 
17.215 
17.519 
17.841 


349 
278 
304 
322 
334 


18.175    ; 

18.615  ^  I 
18.855  ^  I 
19.184  *®  - 
19.495  ^" 

290 

19.785 


20.042 


25 


.  I 


20.260  "**  I 
20.436  "® 


6115  ,,, 
59.28  ,,, 

57.87   j^, 

67.00  3I 

56.69  — 

26 

56.95 

83 
136 
186 
227 
263 
65.90 

68.79^ 


57.78 
59.14 
61.00 
63.27 


20.565 


129 
79 


20.644  ^ 
20.670  — 
20.644  ^ 


nPlace 
a^Tan^ 


20.569 
20.448 

20.287 
20.095 
19.874 
19.639 
19.399 

19.164 
18.943 
18.745 
18.579  ^^ 

129 


75 
121 
161 

192 
221 
235 
240 
233 

221 
198 


18.450 


83 


18.365  ,, 
18.325  — 
18.332    ^ 


71.89 
75.07 
78.27 

81.42 
84.44 
87.29 
89.88 
92.18 


310 
318 
320 
316 


302 
285 
259 
230 
194 


^'^  157 
^'^  116 

96.85  .^ 
97.59  '^ 
97.87  — 

18 

97.69 


97.04 
95.93 
94.40 
92.47 

90.20 
87.6,5  ^ 
84.90 


65 

111 
153 
193 
227 


275 


t 


17.033 
1,255 


72.00 
+0,758 


/Sagittftrii. 
Mag.  5.1 


Right 
Ascension. 


h 
19 


in 
41 


s 
31.089 
31.183 
31.316 
31.483 
31.682 

31.907 
32.158 
32.428 
32.716 
33.020 

33.333 
33.653 
33.975 
34.294 
34.602 

34.896 
35.167 
35.408 
35.615 
35.782 

123 

35.905  „ 

35.982 ;; 

36.011  — 
35.994  ^' 

61 
99 


04 
133 
167 
199 
225 

251 
270 
2SS 
304 
313 

320 
322 
319 
308 
294 

271 
241 
207 
167 


35.933 

35.834 
35.701 
35.544 
35.374 
35.200 

35.032 
34.880 
34.753 
34.657 
34.599 

34.582 
34.607 
34.674 


133 
157 
170 
174 
168 

152 

127 

96 

58 
17 

23 
67 


Decllnn* 
tlon. 


-19  57 


// 


44.50 
44.38 
44.22 
43.99 
43.70 

43.32 
42.84 
42.24 
41.62 
40.70 

39.79 
38.79 
37.75 


12 

16 
23 
29 
38 

48 
60 
72 
82 
91 

100 
101 


36.70  ^^ 

35.67  '"^ 

98 

80 
78 
64 
51 
35 

19 


34.69 

33.80 
33.02 
32.38 
31.87 

31.52 
31.33 
31.26  -^ 
31.30     ^ 

15 
23 


31.45 

31.68 

31.94 
QO  09 

32.48 
32.71 

32.90 
33.05 
33.14 
33.19 
33.20 

33.17 
33.11 
33.01 


20 

2S 
26 
23 
19 

i:» 

0 
5 
1 

3 

tl 
lU 


y  Aquilse. 

Mag.  2.8 


31.295 
1.064 


+0.04 
+0,2 


-0.02 
-0.9 


41 M 
-0.363 

fO.Ol 
-0.0 


/tight 
Ascension. 


li 
I!) 


ni 
42 


18.413 
18.484 
18.592 
18.733 
18.906 

19.108 

i9.;m 

10.582 
19.848 
20.129 

20.421 
20.719 
21.019 
21.314 
21.599 


71 

1()S 
Ml 
173 
2t»2 


223 
240 
2fi6 

2S1 

2y2 


298 
300 
21)". 
2H.-, 
2»-.7 


laTi 
15S 
170 


6 


21.320 
21.326 
21.370   ^^ 


18.817 
1.017 

+0.00 
1-0.2 


l>tHiiD:l- 

lion. 


•10  LM 
3<>.3ti 


31 M 
33.03 
31.40 
30.(M 


i<;^ 
1<«3 

1.-,: 

142 


27.97    .. 

•>7  J'> 
-'•^"    IS 
27.21  -  - 

22 
27.4« 

fti 

28.07 

29.05   ''^'* 

30.37  ^^^ 
ir,2 

K'> 
201 


21.806 
22.111  ^^'^ 

22.510  ^'^^ 

22.653  ^*^ 

101 

22.754    ., 

22.811    j3 

22.824  -7^ 

22.793  ^^ 
00  709    '^ 

10<i 

22.016 
22.481 

99  •19Q 

22.153 
21.979^'* 

liVS 

21.811 

21.057  ^^' 

21.525  "' 

2 1 .422  ^^^ 

21.353   '"'^ 
3.) 


31.99 
33.84 

35.88 

38.01 

40.20 

42.17  '^^ 
210 


2H) 


2<X> 


44.03 

40.08 

48.58  ^^' 
172 


50.30 
51.82 
53.11 


132 
104 


51. 15 
5^1.94 
55.47 
00./ 3 
55.73 

55.48 
54 .95 
54.17 


7U 

33 

26 

0 


2."> 


33 

78 


,  101 


123 
141 


136 


53.10 
51.93 

50.52 
48.90 
4^2  ''' 

30.48 


<y  Cygni. 
Majr.  3.0 


Itight 
Ascension. 


li 
19 

s 
21.588 
21.010 
21.<;80 
21.814 
21.992 


ni 
42 


22 

7fi 

12?* 

17S 

224 


22.LM0 

22.482  ^*^ 

22.783"^'" 

23.113^" 

23.400  ^^^ 
3r.i) 

23.832  ^ 
24.204''"^ 
24.573^';'-* 
24 .929  ^^ 

31)8 

25.575 
25.840 
20.074  '^ 
20.254  ^^ 


271 


20.381 


127 
70 


20.451  j3 
20.404  — 
20.420  " 
20.321    ^ 

20.173  ^^® 

102 

25.081 
25.752  '^^ 
25.495 


-  2^")"i 


25.221 
24.040 

24.003 
24.401 
24.103 
23.958 
23.794 

23.677 
23.010 
23.596 


274 
2S1 
277 


Declin:!- 
tion. 


+44    55 


// 


2ti2 
23S 
2a"> 
1G4 
117 


67 
14 


42.44 

39.40 
30.33 
33.33 
30.51 


3(>4 
307 
300 
282 
230 


f -^^  210 

2'^-9»  1.1 

23.25   ^^ 

22.81  — 
16 


22.97 


6 


23.73    ' 

25.07  "^ 

26.93  ^** 

29.25  ^^ 
271 


31.90 
34.98 
38.20 
41.50 
44.96 

48.33 

51.59''^ 

54.05^^ 


302 
322 
336 
340 
337 


57.48 
59.90 


283 
231 
216 
62.15  j„ 

05.25   ^ 

66.11     39 

00.50  — 

12 

6<>.38 
05.70   ^' 


04  M 


112 


03.05  ^*'*" 

203 
211 


61.02 

58.01 
55.89 
52.95 


272 
294 


22.807 


30.24 
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FOR  TlIK  I'PPER  TRANSIT  AT  WASHINGTON. 


(^SagittK. 

a  AquiUe. 

.^/^air.) 
Mag.  0.9 

T/AqollK. 

f  Dneoi 

Wnsihincton 
Mean  TTmo. 

Mag.  3.8 

Var.  3.7-1.4 

Mig.i 

1 

Right             I).vllu:i- 

Right          Doolino- 

Right 

Declina- 

Rtgfat      1 

h      m 

Tion. 

A.secnsion.  '       tloiL 

Ajrension. 

tion. 

AsoenskiL 

J      / 

h      m     !          '      ' 

h      m 

•      / 

h     m 

19     43 

+  18  19 

19    46    1    +  S  38 

19    48 

+  0  47 

mm 

19    48 

Jan.      1.0 

.s 
40.696 

44.37 

H                       1         " 

43.646         53.37 

s 

14.429 

WW 

29.47 

s 
23.64 

ll.O 

40.758   ^^ 

42.31  ^"^ 

43.719   '^'51.82^'"^ 

14.503   "* 

28.36  "* 

23.52  " 

21.0 

40.858  ^"^ 

40.25  ^ 

43.827  ^^  i  50.29  ^^ 

14.613  "° 

27.26  "° 

23.52    ^ 

:m.o 

40.993  ^^•'' 

38.28  ^*' 

43.908**^    48.84^^ 

14.754  "^ 

26.24  >~ 

23.64  " 

Feb.    <).9 

41.163  ^'^ 

36.47  ^*^^ 

44.141  ^^ 

47.55 

14.927  ^^ 

25.36   ^ 

23.87  ^ 

2rN) 

154 

201 

106 

200 

68 

M! 

19.9 

41.36:^ 

3-1.93,  _. 

44.342 

46.49   „ 

15.127 

24.68   ^ 

24.21      i: 

Mar.     1.9 

90'.                        liSi 

41.588^*^'    33.71    ^ 

44.568^-^    45.70   ™ 

15.350  ^ 

46 

24.22    ,^ 

24.66  ^ 

■ 

11.9 

41.839^^32.87    ,„ 

44.815^'  145.24 

15.595  ^** 

24.04    " 

25.19  ^ 

21.8 

42.109^^1  32.47    - 

45.082^"    45.15  — 

15.859  ^ 

24.16    ** 

25.79  ~ 

•M  .8 

42.395  ^  1  32.52     ^ 

45.362  ^ 

45.43   ^ 

16.137  ^ 

24.58   ^ 

26.43  •* 

297  1                 nO 

202 

66 

290 

T2 

68 

Apr.    10.8 

42.692        ;  33.02 

45.654          46.09 

16.427 

25.30 

27.11 

20.7 

42.996'*^    3:^.96   ^ 

45.953  ^  ;  47.09  ^^ 

16.725  ^ 

26.30  *^ 

27,79  "* 

30.7 

43.:i00  "^  ;  35.31  ^*^ 

46.253  ^  ;  48.43  ^^ 
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64.578^^: 

1G9 


A 


A 


64.409 
64.199^*^14 
63.957  ^^l  4 
63.690^'  4 
63.410  ^ 


274 


253 


63.128 
62.854 
62.599 
62.370  ^ 

103 

62.177 

153 


62.025 
61.921 
61.868 


104 
53 


61.132 
1.452 


+0.04 
+0.2 
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fi  Capricoinl. 

M:,s.  3.2 

A.'aji.. 

lion. 

h      in 

20     IC 

-15 

20.858 

41.C!> 

20.1)1 1   ■" 

41.81 

21.(lt>6  '" 

41Xi- 

2l.];i2'* 

4l.K{ 

r;i.?:io|'';; 

41.7(1 

21.1:7 

41.12 

21.WI1  l^* 

41.02 
40.15 

22.mB  -"' 
22..t(i7  ^^ 

3S1.7II 

3S..S(I 

23.7(r, 

37.75 

33.0.»^ 

3«.50' 

23.a.Sl 

35.2!) ' 

2^.700 '"^ 

33.»4' 

24.fll3^'^ 

32.5!)  ' 

24.3J$ 

:u.2;i 

24.(100  **' 

25.0fiB  '^* 
L'5.2S1  ,J 

29.<I5  ' 

28.77  ^ 
27.71  ' 

20.711 

25.435  ^^ 

2G.a'i 

25.5-11    f, 

25.48 

35.002  ^^ 

25.08 

25.01C-- 

24  .S5 

2r..5fn  J; 

2t.7(:  - 

25.513 

24.81 

25.405  ^2 

2i,«r, 

23.272  ™ 

25.18 

^""^ 

25.45 

-'■'■®*'la 

K.T.'i 

2t.7U3 

2<;.oo 

24.&10  ''', 

20.30 

24.50-1  '■'"* 

20.05 

24.3.t5"" 

26.!)2 

24.31S  ™ 

27.17 

24.271     , 

27.3!) 

2-1.2G1     ' 

27.58 

24.210   " 

27.73 

21.000 

39.40 

1.035 

-0.209 

+0.07 

+0.01 

+0.2 

-0^ 
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Washington 
Mean  Time. 


Jan.  1.1 
11.0 
21.0 
31.0 

Feb.  10.0 

19.9 
Mar.  1 .9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.7 

May  10.7 
20.7 


Juno 


July 


30.7 

9.0 

19.(3 

20. r. 

9.(1 


19.5 

29.5 

Au^.     S.o 

18.-1 

28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

10.2 

26.2 

Dor.     6.1 

16.1 
26.1 
36.1 


Mean  Place 
Sec  d,  Tan  d 


D^  a,  Dw  a 

Dyf,  d,  Dw  d 


a  Pavonia. 
Mag.  2.1 


liiKht 
Ascension. 


Dtvlino- 
tiun. 


h 
20 


m 
19 


s 
4.805 
4.858 
4.978 


53 

120 


-56  59 


// 


74.37 
72.05  ^- 

244 


69.61 


5.163         67.11 


'>44 

5.407  " 


5.707 
6.056 
6.449 
6.881 
7.344 

7.834 
8.3-11 
8.858 


349 
303 
432 
4ft3 
4M) 


f»07 
517 


S..377  *"• 

SOU 
4M» 


9.886 

10.375 
10.833 
11.249 
11.611 
11.918 


250 
251 
246 


64.60 

62.14 

59.77  ^' 

57.5-1  ^ 

55.50 

53.66  ^** 
ir>9 


204 


50-76  ,„i 
49.75   ^ 

48.74  — 

O 


■1.">S 
4  111 


48.76 
49.14 


as 


72 


:<f.-)  '  ^ 


30} 


0 

70 


.  49.S6 
50.90  ''I 

r.>  »>.)   *'*- 

i:)S 


12.152 
12.311 
12.391 
12.391 
12.315 

12.167 

11.957*-^ 

1 1 .695 

11.395*'^''^' 

11.074^^^ 
3L^l 

10.748 
10.434 

2^7 

10.147  * ; 

9.902  ^■*' 

9.708  ^^^ 
131 

/k    ^ »^ •• 

9.;><  /    .^, 
9.511    - 
9.516     '* 


176 


53.80 

55.56 
..,  ,-  189 

o9.4U 

I  193 

1.K3 


i  63.16 

I  (M.vSl 

j  66.22 
I  67.30 
I  68.01 


105 

Ml 

las 

71 

30 


311 


.  68.31 

6S.19 

'  67.(::i 


12 

■»«> 

130 
I  170 

■  63.61 


66.fJ7 
65.31 


i  61.61 
,  59.43 


1W7 
2-21 


5.338 
1 .836 


67.87 
-1.5-10 


+0.09 
+0.2 


+0.06 
-0.8 


VCygni. 

Mag.  2.3 


Right 
Ascension. 


h      m 
20     19 


s 
13.961 
13.951 
13.988 
14.072 
14.203 

14.377 
14.593 
14.846 
15.132 
15.447 

15.782 
16.132 
16.487 
16.840 
17.183 

17.507 

17.S03 

1S.061 

18.284 
...   . ,-.,  173 

123 

JS.580  ^, 
IS.GlfJ    ,, 

15 
18.664  — 

18.626   ^^ 

LS.538   ^'^ 

134 


10 

37 

84 

131 

174 


210 
253 
286 
315 
335 


350 
355 
353 
343 
334 


'2'M 
201 
220 


18.404 


173 


18.231 
18.027  ^'' 
17.S02 
17.563 


22:> 


239 
212 


Declina- 
tion. 


+39  59 
// 

31.33 


271 
281 
282 
270 
240 


28.62 

25.81 
22.99 
20.29 

17.83 

T-  .-1  212 

14.01 
12.81 
12.16 

12.08 
12.59 
13.64 
15.22 
17.27 


170 

120 

65 
8 

51 
105 
158 
205 
246 


19.73 
22.51  ^^ 

o 301 

32l» 


32.04 


3:U) 


35.3-1 

7 


38.5-  ^^ 


41.66 
44.56 
47.19 


309 
290 
2(» 

2:{4 


17.321 

,-  ....-  230 

oil) 

16.S66"  ; 

16.670  ^'1^' 

16.506  ^^^ 
127 


16.379 
16.2;')4 
16.253 


85 
41 


49.53 
51.51 
53.10 
54.26 
54.98 

'  55.23 
I  55.00 
154.29 
I  53.12 
51.50 

49.48 
47.14 
44.53 


19S 

l.V.) 

110 

72 


25 


23 

71 

117 

102 

2t)2 

2f.l 


14.948 
1.305 


25.47 
■\  0.839 


+0.04 
+0.2 


-0.03 
-0.8 


^CaprioomL 
Mag.  5.2 


RiKbt 
Ascension. 


h      in 
20    22 


51 

88 

123 

155 

183 


213 
237 
261 
281 
298 


311 
320 
322 
320 
309 


hV) 


115 

38.943 
39.011    ^ 
39.031  -: 
39.006   ^ 

67 


38.939 
38.835 
38.702 
38.549 
38.384 

38.219 
38.062 
37.922 
37.808 
37.724 

37.673 
37.661 
37.686 

;>1.314 
l.Orvl 

f0.07 
}-0.2 


104 
133 
15.J 
105 
105 

157 

140 

114 

81 

51 

12 


25 


DecUn»- 

UOD. 


8 

34.193 
34.244 
34.332 
34.455 
34.610 

34.793 
35.006 
35.243 
35.504 
35.785 

36.083 
36.394 
36.714 
37.036 
37.356 

37.665 
37.958  ^ 
38.227  ""^ 
38.466  ^l 
38.668  ^' 

38.828 


-18  28 


// 


66.92 
66.82 
66.65 
66.38 
66.01 

65.53 
04.91 
64.15 
63.26 
62.23 

61.08 
59.84 
58.53 
57.20 
55.88 

54.60 
53.42 
52.36 
51.44 
50.70 

50.13 
49.75 
49.55 


10 
17 
27 
87 

48 

02 

76 

88 

103 

115 

124 
131 
133 
132 
128 

118 

lOG 

92 

74 

57 

38 
20 


49.50  — 
49.60   ^^ 

22 

49.82 
50.12 
50.47 
50.85 
51.22 

51.57 
51.87 
52.11 
52.31 
52.44 

52.52 


30 
35 
38 
37 
35 

30 
24 
20 
13 
8 


52.53  — 
52.48     ^ 


64.20 
-0.334 


+0.01 
-0.8 


PCiiri 


Right 


h     m 
20    24 

s 
7.574 
7.623  \ 
7.709  ' 


m 
us 

181 

210 
2U 
2S9 
279 


7.830 
7.982 

8.164 
8.374 
8.609 
8.868 
9.147 

9.443 

9.754  »" 
10.072*" 
10.394 
10.713  "• 

309 

11.022 

11.316^ 

11.585^ 

11.824®^ 

12.026^ 

161 
12.187  jj. 
12.304  ' 
12.373  ,j 
12.394  -^ 
12.370  ^* 

66 

12.304 
12.202 
12.070  "* 

152 

l&V 

101 


102 


11.918 
11.753 


11.589 

11.432  *''V 

11.292^** 

11.177  "^ 
85 


11.092 


51 


ll.(Ml  j^ 
11.027  — 
11.051   •* 


7.690 
1.052 

+0.07 
+0.2 
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FOR  THE  UPPER  TRANSIT  AT  WA.SIIIN(JTON. 


iTtme. 


t. 

i.i 

11.0 

21.0 

31.0 

I>. 

10.0 

19.9 

r. 

1.9 

11.9 

21.9 

31.8 

r. 

10.8 

20.8 

30.7 

y 

10.7 

20.7 

307 

ae 

9.6 

19.6 

29.6 

ly 

9.6 

19.5 

29.5 

»»? 

.    8.5 

18.4 

28.4 

pt.  7.4 
17.4 
27.3 

ct.     7.3 

17.3 

27.3 

i)v.    6.2 

16.2 

26.2 

er.    6.1 

16.1 
26.1 
36.1 


ilCyini. 

Map.  4.1 


Right 
A9c«nsJon. 


h      m 
20    25 

s 
59.639 
59.644 
59.687 
59.772 
59.896 


l)o(Iiiiik- 
tk>n. 


+30 


f 


60.058 
60.255 
60.484 
60.744 
61.027 

61.332 
61.650 
61.977 
62.304 
62.625 

62.931 
63.216 
6:J.471 
63.690 
6:i.869 


o 

43 

85 

124 

162 

1U7 
229 
260 
283 
305 

318 
327 
327 
321 

306 

285 
2S3 
219 
179 
134 


32.45 

30.09 
27.65 
25.22 
22.91 


236 
244 
243 
231 
209 


20-^-^  17. 
^9-^  138 

17.66  ^ 
16.73  ^^ 
16.29  — 


6  Gephel. 
Mag.  4.3 


Right 
Asuonjsion. 


a  Place 


lX.d 


64.003  ^ 
64.089  3, 
64.126  ~ 
64.115  " 
64.057  ** 

101  ! 

63.956   ' 
63.821  ^'^ 
6:i.656  ^^ 
63.469  "^ 
63.271  *** 

202 


63.069 
62.872 
62.690 
62.531 
62.400 


197 
182 
159 
131 
100 


16.37 
16.98 
18.09 
19.66 
21.64 

23.97 
26.59 
29.41 
32.36 
35.36 

38.36 
41.27 
44.04 
46.60 
48.92 

50.95 
52.65 
54.01 
54.99 
55.57 

55.74 
55.49 
54.83 


61 

111 

157 
198 
233 

262 
282 
295 
300 
300 

291 
277 
256 
232 
208 

170 

136 

98 

58 

17 

25 
66 


53.77  ^^ 


52.34 


143 

178 


62.300       !  50.56 


62.238 
62.215 


62 


23  I 


!  48.49 


46.21 


207 

228 


+0.05 
+0.2 


-0.02 
-0.8 


h     m 
20    28 


.s 
9.00 

8.87 

8.82 

8.85 

8.97 

9.18 

9.47 

9.82 

10.24 

10.71 

11.21 
11.73 
12.26 
12.79 
13.30 

13.77 
14.19 
14.54 
14.84 
15.05 

15.19 
15.24 
15.21 
15.10 
14.90 

14.63 
14.31 
13.94 
13.52 
13.08 

12.62 
12.17 
11.73 
11.32 
10.95 

10.63 
10.38 
10.21 


13 


5 


3 
12 

21 

29 
3.-) 
\2 
47 
■)0 

52 
53 
53 
51 

47 

42 
35 
30 
21 
14 

» 

o 

3 
11 
20 
27 

32 
37 
42 
44 
46 

45 
44 
41 
37 
32 

25 

17 


11.516 
2.181 

+0^.02 
-¥0,2 


tk>n. 


+62  42 


// 


59.57  *«' 

331 


56.36 
53.08 
49.86 


328 


Z'Sl 


3<« 


46. S3 
44.11^- 

40.01  ^^^ 

38.70  ^^ 
(10 


38.19 
38.25 
38.93 
40.22 
42.08 

44.43 
47.22 
50.37 
53.77 
57.36 

61.03 
64.71  ^* 
68.32  ^^^ 
71 .77  ^^^ 

324 


0 

68 

129 

1S6 

235 

279 
315 
340 
359 
367 


75.01 


2«)t 


82.73 
84.46 
85.70 


77.95 

80.54  ^'-^ 

219 
173 
124 
70 
86.40    j^ 

86.55  — 

86.14   ^^ 

85.14  ^^ 

83.61  ^'"^ 
203 

81.58 

79.09  '''^ 

76.25  ^ 


53.24 
+1.939 

-o!o8 

-0.8 


£  DelpMni. 
Maj:.  -1.0 


KiKht 
.Vsi'crwion. 


h      in 

2r)    29 

K 

14.572 
14.599 
M.WlO 
14.754 

14.Ki%2 


1'7  ' 
HI  I 

12.S  I 

I 

i:.s ! 


DthIum- 
tion. 


■  1! 

l.>.:,2 


i:j.fm 

12.13 

in.fu 

..  ^,.  137 
9..)ij 

117 


l.V, 
i:.o 


15.040 

i:>.227  *'" 

15. 142  ^''' 

|."i.08J 

lo.'M.i        ' 
27i» 


I     ^^ 


2:J0 


S.39 
7.47 

6.87 

6. 


I « 


16.222        I 

'i*J4  I 

16.516  _i 
16.819*^*' 
17.125^; 


7.29 


•'.0 
24 

11 


:^1 


90 


17.426 


293; 


17.719       i 

17.994  ^"^  I 

18.244  ^*^ 

18.465  "^.  I 

18.651  ^^'  1 
145  ' 


18.796 
18.897 
18.954 
18.966 
18.935 


8.19 

9.4i) 

1 1 .02  ^■''" 
I2.W  '^^ 

2a'» 

14.89 


17.08 


219 


-  2-27 


19.35 

21.66^^ 
227 


23.93 


21s 


.    '28.16 


18.861 
18.759 

18.628 

18.477  *^^ 
ir>i 


101  > 
o< 
12 

31 
71 

la') 
131 


26. 1 L 


.  205 


30.06  ^^ 
•n  '•^  ^"^ 

147 


33.22 


18.316 

18.152 
17.994 
17.850 
17.728 
17.632 


161 

l.'»JS 

144 

122 

96 

66 


17.566 
17.534  — 
17.536     ^ 


14.877 
1.019 


122 


35.12  .J 

36.13  \^ 
36.59  ;^ 
36.7S  — 


36.71 
36.37 
35.79 
:J4.9() 
33.91 


34 

5^ 

.S3 

12.'! 

32.66 
31 .27  ^"^ 
29.77  ""'' 

13.40 
+0.195 


+0.06 
+0.2 


-0.01 
-0.% 


Groombridge  3241. 

Maj?.  6.4 


Right 
Asoonsltm. 


Dcclinu- 
tlon. 


m 


20     30 


+72    14 


s 
1S.1^> 
17.89 
17.74 


18.12 
18.50 
18.99 
19.57 
20.23 

20.!»r) 
2 1 .70 
22.46 
23.21 
23.92 

24.57 
25.15 
25.64 
26.02 
26.28 

26.44 
26.46 
26.37 
26.16 
25.81 

25.4 1 
24.89 
24.29 
23. <M 
22.94 

•)0  •>•) 

21.50 
20.79 
20.11 
19.49 

1,'^.96 
18.51 
18.17 


2il 

iri 


17.73   - 
17.86   ^'^ 

26 


T') 


2.41 
69.42  '^ 

321 


66.21 


:»i 


40 
.'>S 
06 


70 


!•) 
.... 

lb 
71 

58 
49 
38 
26 
16 

2 

9 
21 
32 
43 


62.90 

59.62  ^-'* 

312 
56.50 
53.65  '^' 
51.21^^: 
49.26  ^'•^' 
47.89  *'• 

»^ 
I  I 

47  V^ 

46.99- 

47.52    ''^ 

48.65  ^" 

50.36  ^'^ 
223 

52.59 


269 
306 
335 
356 
368 

371 
367 
353 
334 
307 


I 
.■,2i 

GO  I 

.v..  I 

70 
72 

72 
71 

OS 
62 
.">3 

45 
31 


27S 


55.28 
58.34 
61.69 
65.25 

68.93 
72.64 
76.31 
79.84 
83.18 

86.25 
.SS.98 
91.35^' 
93.25  ^'"^ 
94.  bo 

.K8 

95.53  32 
95.85  -- 
95.59   '^ 

84 

94.75 
93.34  "^ 

193 


91.41 
89.01 
86.22 


240 
279 


22.523 
3.280 


62.00 
+3.124 


0.00 


-0.13 


383^'*-'191i 


-31 


482  APPAREXT  PLACES  OF  STA.RS,  1917, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Moan  Time. 


Jan .  ! .  1 
11.1 
L'l.O 

:n.o 

Fob.   10.0 

Mar.  1.9 
11.9 
21.9 

:n.8 

Apr.  J0.8 
20.8 
30.S 

May  10.7 
20.7 

'M).7 

June    9.6 

19.0 

29.0 

Jiilv     9.6 

19.5 
29.5 
Aujr.  S.5 
1J<.5 
2<s.4 

Soj)!.  7.4 
J7.4 


Oct. 


•-  ■» 
17.H 


27.3 

Nov.    0.2 

10.2 

20.2 

DcH'.     (1.2 

l().l 
20. 1 

:;o.i 

Mean  PliKo 
Sec  J.  Tan  d 


aiadi. 
Mag.  3.2 


A»*ousk)n. 


li      m 
20     31 


*    Doilina- 
tion. 

'.    -47  34 


I3.()9S 

43.737    ■'•' 

43.S2ii   ^^ 

43.971  "'^ 

U.lOl^^ 
233 

44.394 

44.008  ^* 

44.979  ^" 

45.323  ^ 

45.095  ^'" 
397 

46.092 

46.507  *^'' 
427 

432 

428 

41G 


01.44 
:  59.03 
57.68 
55.64 
53.52 

51.40 
49.31 
47.27 
45.32 
43.49 


394 


40.934 
47.360 
47.794 

48.210 
48.00-1 
48.967  ^^^ 
49.289  ^f 
49.563  ^"*^ 

210 

49.782 
49.940 
50.032 
50.000 
50.024 


l'.S 
«J2 

2S 

30 
ti7 


IM 

204 
212 
2T2 


209 
204 
19o 
183 
1»J7 


0'>- 


•1!I.!IL>7 
■Ift.TTS  '*' 
49.580 
49..S(il 
19.117  ^'^ 

•J.M 

48.n;o 

4S.022  ^ 
48.399 
48.206  '•  ^ 

4S.nr)5  ^''^ 

104 

47.951 


47.898  - 
•17.^()9 

43.rHK) 
1.482 


->.J 


41.82 
40.34 
39.09 
38.08 
37.30 

30.92 
30.80 
36.99 
37.48 
38.27 

39.30 
40.56 
41.99 
43.51 
45. OS 

40.63 

48.09 

;  49.38 

'  50.45 

51.24 

51.71 
5 1.  S3 
51. (K> 
51.02 
50.12 

4S.fK) 
47.43 
45.74 


US 

125 

101 

72 

44 

12 

1<I 

49 

79 

103 

12<") 
143 
U'2 
1.".7 
l.w 

14*'i 

129 

1(17 

79 

47 

12 

'J3 

')S 

*M) 

122 

147 


2^4^  a,  A,  a    l+O.OS 
D^^.  Da,o    /•■■n.j 


55.24 
- 1 .094 

-fO.04 
0..S 


fi  Delphlni. 
Mag.  3.7 


Right 
.\sreasioQ. 


h     m 
20    33 


Derlbia- 

tiOD. 


s 
39.118 
39.138 
39.192 
39.280 
39.402 

39.555 
39.738 
39.950 
40.187 
40.449 

40.729 
41.025 
41.329 
41 .6:^7 
41 .942 

42.237 
42.515 
42.769 
42.994 
43.1S2 

43.329 
43.433 
43.492 
43.500 
43.476 

43.406 
43.303 
43.172 
43.020 
42.S.->5 

42.0S9 
42.528 
12.3S0 
42.253 
42.150 

42.078 
42.039 
42.033 


20 

54 

88 
122 
1A3 

1K3 

212 

237' 

262 

280 

2*.M 
304 
308 
305 
2a5 

27K 

225  i 

iss 

147 

104 
.')9 
14 

30 
70 

l(i:{  i 

I 

1:M  ; 

I 

i:)2  i 

1«V) 

iw 


+14  18 
23.33 


21  .W 
19.93 
18.28 
16.73 


169 
171 
165 
155 
135 


1^-^  107 

14.31 
13.56   ' 

13.18  — 

13.19  ^ 

44 

13.63 

14.47   ^ 
122 

157 

185 

210 


15.69 

17.26 
19.11 

21.21 
23.47  ^ 


239 
24.'{ 


25.86 

28.29 

30.71  ^■' 
2:i-> 


33.0r) 
35.29 


223 


ir.l 
14S 
127 
103 


72 


.19 


(i 


37.35  ^' 
.39.23  ^"^ 
40.87  '^' 

140 

42.27 
43.40 
41.20 
44.82 
45.09 

45.09 
44.79 
44.20 
43.35 
42.25 

40.tJ3 
39.42 

Q^  -o  I'W 


113 

Srt 

oO 

27 

0 

30 

:,9 

s.'> 

no 

i:{2 

i:)i 


39.453 
1 .032 


20.44 
-fO.255 


V  Capiioonii. 
Mag.  5.3 


Right 
Ascension. 


Declina- 
tion. 


li     m 
20    35 

s 
19.518 


-18  25 


56.01 

;  55.91 

;  55.70 

19.740  """  I  55.41 

19.880  ^^  '■  55.01 


OTD^ 

Mig.3 


BiKfat 


19.55: 
19.631 


109 


171 

20.051 
20.251** 
20.477  ^ 
20.729^ 
21.001  ^ 

292 


309 


I 

i  54.48 

'53.81 

53.00 

52.04 

50.94 

49.72 


21.293 
21.602""   48.41 


21.920 
22.243 
22.566 


318 
323 
323 
315 


22.881 
23.180^ 
23.458  ^ 
23.705  ^' 

212 

23.917 

172 

127 
SO 
32 

15 

.■ii 

94 
12ti 
147 
160 

mi 

InS 

14.-} 

120 

91 


24.089 
24.216 
24.296 
24.328 
24.313 

24.256 
24.162 
24.036 
23.889 
23.729 

23.566 
23.408 
23.265 
23.145 
23.054 


47.03 
45.62 
44.22 


42.88 
41.62 
40.50 
39.52 
38.72 

38.12 
37.69 
37.47 
37.41  --- 
37.50     ® 

24 


10 
21 
29 
40 
53 

07 

81 

96 

110 

122 

131 
138 
141 
140 
134 

120 

112 

98 

SO 

60 

4.3 
22 


22.996    ^ 

22.973  -  - 
22.984   *^ 


37.74 
38.06 
38.44 
38.85 
39.27 

39.67 
40.02 
40.31 
40.53 
40.70 

40.79 

40.82 

!  40.77 


32 
38 
41 
42 
40 

35 
2*1 
22 
17 
9 


+0.06 
-^0.2 


-O.Oi 
-O.H 


10.605 


53.45 
-0.333 


h     m 
20    35    ' 


s 

46.640 


17 


46.657 
46.707  ^ 
46.792  **! 
46.911  "• 

151 

47.062 

181 
211 
S86 
3U 
280 


47.343 
47.454 
47.690 
47.951 

48.231 
48.526 
48.832 
49.142 
49.448 


205 
306 

310 
306 
296 


49.744 
50.024®" 
50.280  ^  i 
50.505^1 
50.695  ^^ ! 

149 

50.844  ,^3  I 
50.949  ^1 
51.009  ,  I 
51.024  —  I 
50.995  ^' 

69 


50.926 
50.822 
50.690 


104 
132 
152 


50.538 
50.372  ^^ 

50.204 


50.042 
49.892 
49.761 
49.656 


162 
loO 
131 
10.) 

75! 


49.581 
49.538 
49.530 


43 

8 


46.988 

i.o:^ 


^ 
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Mon 
niw. 


1.1 

11.1 

21.0 

31.0 

.  10.0 

19.9 
1.9 
11.9 
21.9 
31.8 

.  10.8 
20.8 

ao.8 

'  10.7 
20.7 

90.7 

e    9.6 

19.6 

29.6 

y    9.6 

19.5 
29.5 
R.  8.5 
18.5 
28.4 

pt.  7.4 
17.4 
27.3 

t.  7.3 
17.3 


V. 


p. 


27.3 

6.2 

16.2 

26.2 

6.2 

16.1 
26.1 
36.1 


fi  PiTonis. 
Mag.  3.6 


Right 
AaceiHlon. 


Place 
,Tan  3 


h      m 
20    37 


'Dma 


s 
28.78 
28.77 
28.85 
29.02 
29.28 

29.62 
30.04 
30.52 
31.06 
31.64 

32.26 
32.92 
33.59 
34.27 

35.59 
36.20 
36.76 
37.26 
37.66 

37.99 
38.22 
38.35 
38.36 
38.27 

38.09 
37.82 
37.47 
37.06 
36.61 

36.14 
35.68 
35.24 
34.85 
34.52 

34.27 
34.11 
34.03 


Dooliuii- 
Uon. 


-66  29 


1 

s 

17 
26 

.34 

42 
4S 
54 
58 
02 

06 
67 
68 
67 
65 

61 
56 
50 
40 
33 

23 

13 
1 

9 
IH 

27 
3.-) 
41 
45 
47 

46 
44 

39 
33 
25 

16 
8 


177.64 
74.90 
71.99 
69.00 
65.99 

63.02 
60.17 
57.50 
55.04 
52.«> 


274 
291 
299 
301 
297 


285 
267 
246 
219 


50.96  ,^ 

^^1"  116 

48.26 
47.49 
47.14 


arCygni. 
(Deneb.) 
Ma^.  1.3 


Right 
Ascension. 


47.22 
47.70 
48.59 
49.87 
51.48 

53.38 
55.51 

KT  "ft  227 
5/./0 


77 
35 

8 

48 

89 

128 

161 

190 

213 


235 
233 
222 


202 
174 
138 


60.13 
62.46 

64.68 
66.70 
68.44 
69.82 
70.77   ^^ 

48 

71.25 
71.21 
70.66 
69.61 
68.10 

66.16 

63.87^ 

61.28 


4 

55 

la^ 

151 
194 


259 


h      ni 

20   :m 

5 

35.010  ^. 
34.963  — 
34.966  ^ 
35.020  ^ 
35.124  ^^ 

I'w) 


Dci'llna- 
tion. 


-4-44  58 

// 

67.56 


64.81 


272 


35.270 
35.482 
35.720 
36.016 
36.336 

36.685 
37.052 
37.430 
37.809 
38,181 

:^.534 
38.862 
39.153 
39.402 
39.603 

147 

39.750   ^g 
39.830 
39.872  — 
39.849   ^ 
39.770   ^ 

129 

39.641 


2(0 
247 

2S7 

:i2n 

349 


367 
37S 
379 
372 
353 


328 
291 
349 
201 


61 .07  - 

■>l(0 

50  .as 


56.20 


2<', 
•2t« 


53.55 

51.18^*' 

40.23 

46.8-1    '^ 

:i5 

46.49  ~ 
46.73   " 

138 
IH!) 
2M 


47.55 
48.93 
50.82 


-  I 


153.16 

55.88  ^"^ 

58.90  ^'^ 

62.13'^^* 

65.50 
!  M^ 

■68.93 

72.34  ""' 

\  75.65  ^'^ 

I  78.78  ^^'^ 

81.70  ^'' 
I  2r.i' 

!  84.32 

39.469  "^  !  86.60  ^ 


209 
236 
254 
262 


39.260 
39.024 
38.770 

38.508 
38.240 
38.000 
37.772  ^ 


259 
249 


37.573 


199 
1(V4 


88.51  ^^^ 

14^ 

iin 

5-1 


29.681 
2.508 


69.90 
-2.300 


+0.11 
+0.3 


+0.10 
-0,8 


37,400 
37.285  ^'^ 
37.207   "■ 


S9M 
91.02 

91.56 


91.60  - 
91.14   '''_ 
00.17    •'' 
88.72  ^*'' 

IKS 

86.84 

84.57^^^ 

81.98^'*^ 


36.119 
1.414 


59.39 
+1.000 


+0.04 
l-hO.S 


-0.04 
-0.8 


^  Delphlnl. 
Maj?.  1.5 


Right       I    DiH-lin.-!- 
Asr*oiisioii.         tiun. 


h 
20 


m 
30 


+  11    16 


34.722 
31.736 
3-1. 7S3 
:I4.«65 
31. OS  I 

35.1 2,S 
35.S0<> 
35.513 
:y).746 
36.004 

36.281 
36.571 
36.870  ^^'' 


I 


14 

47 

S2 

llti 

147 

17S 
21)7 

2:iH 

•21- 


■Mi'> 


•36.S1 
35.16  *^' 

33.15  *^^ 

3I.7S*'*" 
l.')i> 


i.">r. 


110 


:U).22 

;  2H.86 
■  27.76    „ 

:  -''-^^^   40 
|2«i.50     ^ 

'  J<).0/    — 
■10 

26.07 


37.187 
37.402 


.  I 


29S 


37.700 
38.072  ^^ 


'  Jil  .to 

!  2S.08  **■ 

i'vi 

;  30.52    ^^ 
'  32.37  ^^"* 

!  209 


I 


257 
230 


38.:520 

38.550 

38.751     " 
l.Vi 

38.fm  ^^^ 
30.014    ,^ 
30.078    J., 
39.0f)7  -• 
30.072   ^'* 

30.007 

3S.008 

I'M) 

38.770 

149 


34.16 
!  36.74  -"^ 
130.12'^*" 
I  4 1 .5S  '^ 

144.03'^' 

i  237 

I  46.40 

I  >j'*7 

;  48.67 

11)2 

.  52.60  * 
5-1.37  ^'^ 

14."! 


38.6;i0 

38.467  ^^'"'^ 
Irtii 


38.301 
38.140 
37.000 


37.850  "^ 
37.7.54  ''' 


W  .  -..  nc  *^'^ 
o().08 

'57.88    ' 

'58.48 

'58.70   ^^ 

r  3 

;  58.82  "^ 
{>8.oo 
57.00   •''*^ 

N3 

■57.16  ^"^ 

56.08  ^°^^ 
131 


Iiii 
1.V) 


4.> 
10 


37.678     _  I  54.77 

37.633 

37.623 

35.044 
1.034 


I  53.28  ^*^ 
51.65^^ 


33  ..50 
+0.264 


'/'  Gapiicomi. 
Ma^'.  4.3 


Right 
Ajsfonsion. 


)i      in 
20     4 1 


D(»cliiui- 
tion. 


-25   33 


M  I  - 


lO.fKsl 

n.018 

1 1 .000        , 

11.107  '"'  ' 
141  ' 


72 


I7:i 


1 1 .338 

11.511 

I./  \o 

Zi'i 


74.82 
/1.2f) 
73.  ()5 
72.80 
72.01 


!  7 1 .07 
70.fK) 


11.047 
12.205^''* 
12.4S7  ^''  • 


:-.3 

ii4 

70 

'.•7 

107 
lis 


68.8L' 
,..,  --  li;7 


134 
141 


i2.7fK) 
13.100"  *  • 

1 3. 140  f;*^! 

..,  _--  IW7  I 

14.114  ^•*" 

14.445 
14.760  •***'' 
15.053  ^'"^  ; 

2(>4  I 

15.317  ^ 
15.544 


66.21 

63.30 
111.07    *- 

13K 


141 


•>07 


isr>  I 
15.730  ^^^  I 
15.S69  ,,  : 
15.058  ^! 
15.008  —  i 
I5.0S0     ^' 


60.50 
50.30 

58.i;i 
57.00 
56.24 
55.60 
55.16 

54.04 


129 
117 

h)4 
s5 
M 
44 
22 

1 


54.03     - 
55.12   ^® 


5») 


+0.06 
+0.3 


-0.01 


15.033 

'14  ' 

15.839    'I 

T.  ^.^  129  ! 

1 0.710  j 
15.558  ^f  I 
15.3SS  ^"'^  I 

173 

15.215 
15.(M8  ^■'  1 

14.804  *^^  I 

i:n  I 

l(r2  I 
07  i 


14.76;^ 
14  .(W I 


55.47 
55.07 

56.56 
57.21 
57.87 
58.51 
50.08 

50.57 
50.04 
60.15 
60.24  — 


35 
50 
59 

60 
61 
57 
49 

37 
21 


14.594  3^ 
14.562  — 
14.569  " 


(K).10 

59.08 
69.66 
50.21 


5 

21 


32 
45 


11.051 
1.109 


71.19 
-0.478 


+0.07 


+0.02 
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Washington 
Mean  Tune. 


Jan.  1.1 
ll.l 
21.0 
31.0 

Feb.  10.0 


Mar. 


19.9 
1.9 
11.9 
21.9 
31.8 

Apr.  10.8 
20.8 
30.8 

May  10.7 
20.7 

30.7 

June    9.6 

J9.r> 

29.6 

July     0.6 

19.5 
29.5 
Aug.  8.5 
18.5 
28.4 

Sept.  7.4 
17.4 
27.3 

Oct.  7.3 
17.3 

27.3 

Nov.    6.2 

16.2 

20.2 

Dec.    6.2 

16.1 
26.1 
36.1 


Mean  Place 
Sec  d,  Tan  d 

D^  a,  Dw  a 


Y  Delphinl  Kq. 
Mag.  4.5 


Uigbt       I    Declina- 
Asrenaion.  ,       tion. 


20 


in 
42 


s 
48.119 

48.129 
48.172 
48.250 
48.362 

48.505 
48.681 
48.886 
49.117 
49.374 

49.651 
49.944 
50.249 
50.559 
50.867 

51.165 
51.449 
51.709 
51 .94 1 
52.136 


10 

43 

78 

112 

143 

17ft 
205 
231 
257 
277 

293 
305 
310 
308 
298 

284 
2t)0 
232 
lI»o 


52.291  ,^.^ 
52.403  ^.. 
52.470  !|; 
52.492  -- 

52.470  ^ 

G3 

52.407 
62.309 
52.181 
52.032 
51.869 


51.702 
51 .540 
51.389 
51 .256  ^"" 


98 
12,S 
141) 
103 
107 

1«)2 
l.-)l 


51.148 

51.068 
51.019 
51 .005 


49 
14 


48.447 
1.039 


+15  49 


31.79 
30.07  ^'' 

170 


28.31 
26.59 
24.99 

23.56 
22.41 
21.58 
21.11 
21.06  — 

36 
21.42 


172 
160 
143 


115 
83 
47 


22.20 
23.38 
24.91 
26.74 

28.84 
31.13 
33.55 
36.03 
38.51 


rs 

118 
153 
183 
210 


229 
242 
248 
248 
243 


40.94 

43.27  ^^ 

45.-^*  ^^" 

4/. 41 

49.15  ^""^ 
150 

50.65 
51.87  ^^^ 


52.81 
53.46 
53.81 

53.86 
53.61 
53.07 

51.14 

49.82 
48.30 
46.63 


91 
65 
35 


25 

54 

S:j 

110 

132 

152 
1G7 


28.19 
+0.283 


+0.06 
+0.3 


-0.01 
-0.8 


€  Cyfni. 
Mag.  2.6 


Right 
Ascension. 


h     ni 
20    42 


Derlinu- 
tion. 


s 
50.479 
50.400 
50.482 


19 

22 


50.545   ^ 
105 

145 


+33  39 


38.22 
35.84 
33.33 
30.81 


238 
251 
252 


50.650 

50.795 
50.978 
51.198 
51.452 
51.734 

52.041 
52.366 


:  28.37  "* 

225 


183 
220 
254 
282 

307 


325 
336 


26.12 

24.17 
22.60 
21.47 
20.84 

20.74 
21.18 


195 

157 

113 

63 

10 


52.702  *^  i  22.15 
53.042  ^^  I  23.60 
53.378^   25.60 


324 


53.702 
54.004 


44 

97 
145 
190 
229 


302  I 


54.279^'^ 
.5.1.518^^ 
54.716  ^^ 

153 


261 
284 


104 
53 


54.869 
5-4.973 
55.026 


55.029  — 

54.983   ^^ 
90 


54.893 
54.7(>4 
54.603 
5t.418 
5-1.217 

54.010 

53.806 

53.612 

53.437  ^;^ 

53.287  ^^ 
us 


129 
](U 
185 
201 
207 


201 
194 


27.79 

30.40 

i  33.24 

I  36.27  ^ 

'  39.38  ^^^ 
313 

42.51 

45.58  *^' 

48.54^ 

51.33^' 

53.88  '^ 

228 


56.16 
58.11 


195 


59.71  "^ 


122 
81 
39 


60.93 
61.74 

62.13 
62.08 
61.60 
60.08 
I  59. :« ^^ 

170 


48 
92 


53.169        ,57.65 


53.085   '^^ 


53.039 


46 


55.62 
53.34 


203 

228 


51.169 
1.201 


31.48 
+0.666 


+0.05 
+0.3 


-0.03 


€  Aqnaili. 

Mag.  3.8 


Right 
-\9censlon. 


Derllna- 
tion. 


h 
20 


m 
43 


» 
10.963 
10.992 
11.054 
11.147 
11.273 

11.429 
11.612 
11.823 
12.058 
12.317 

12.595 
12.889 
13.196 
13.508 
13.821 

14.126 
14.418 
14.689 
14.932 
15.142 

15.312 
15.440 
15.522 
15.559 
15.551 

15.502 
15.416 
15.300 
15.163 
15.012 

14.857 
14.707 
14.569 
14.452 
14.359 


-  9  47 


29 

62 

93 

126 

156 

183 
211 
235 
250 
278 

294 
307 
312 
313 
305 

292 
271 
243 
210 
170 


128 
82 
37 

8 
49 

86 
116 
137 
151 
155 

150 

138 

117 

93 

61 


14.298  ^ 
14.269  — 
14.272  * 


62.21 
62.60 
62.92 
63.15 


39 
32 
23 


63.26  — 

4 

63.22 
62.99 
62.58 
61.94 
61.10 


60.05 
58.81 
57.42 
55.92 
54.34 

52.73 
51.14 
49.61 
48.19 
46.90 

45.78 
44.84 
44.09 
43.52 
43.14 

42.93  g 
42.87  — 
42.94 
43.11 
43.38 

43.70 
44.08 
44.49 
44.92 
45.37 

45.83 
46.28 
46.70 


23 
41 
M 
84 
105 

134 
1S» 
150 
158 
161 

150 
153 
142 
129 
112 

94 
75 
57 
38 
21 


t 
17 
27 
32 

38 
41 
43 
45 
46 

45 
42 


11.054 
1.015 


61.17 
-0.173 


+0.06 


+0.01 


Right 


h     Q 
20    43 


s 

33.96 
33.82 
33.75 
33.76 
33.85 

a4.Q2 
34.26 
34.59 
34.97 
35.41 

35.89 
36.39 
36.91 
37.43 
37.93 

38.40 
38.83 
39.21 
39.52 
39.76 

39.93 
40.02 
40.02 
39.95 
39.79 

39.57 
39.29 
38.96 
38.58 
38.17 

37.75 
37.32 
36.90 
36.51 
36.15 

35.84 
35.58 
35.39 


7 

1 
9 

17 

M 
SS 
» 
44 
48 

80 

a 

5a 

50 
47 

4S 

38 
31 
24 

17 

9 

0 

7 

16 

23 

28 
33 
38 
41 
42 

43 
42 
39 
36 
31 

26 
19 


36.226 
2.097 


+0.02 
+0.3 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


/lAqnarii. 
Mag.  4.8 


Kif^ht 
Ascension. 


Derlinup 
lion. 


K     1.1 

i  11.1 

21.0 
Sl.O 

kio.o 


20.0 

1.9 

.    11.9 

21.9 

31.8 

r.  10.8 
20.8 
30.8 

tr  10.7 
30.7 

30.7 

»•    9.7 

19.6 

29.6 

9.6 


«7 


19.5 
29.5 
8.5 
18.5 
28.4 


■Pt. 


7.4 

17.4 

27.4 

Ct.     7.3 

17.3 


ov. 


«c. 


27.3 

6.2 

16.2 

26.2 

6.2 

16.1 
26.1 
36.1 


h      m 
20    4S 


o  / 

-  9  17 


10.627 
10.652 
10.709 
10.797 
10.918 


// 


25 

57 

88 

121 

151 


J  45.05 
45.46 
45.80 
46.04 


41 
34 
24 


12.507 
12.812 
13.123 
13.435 


D  Place 
a.Tand 


I,  Dm  a 


11.069 
11.2-17  *™ 
11.454  ^' 
11.685  ^^ 
11.940  ^^ 

12.215 

2U2 
305 
311 
812 
306 

13.741 

14.035  ^ 

14.309  ^^ 

14.555  ^' 

14.767  ^'^ 
175 

14.W2  ^3^ 

15.074   g. 

15.161  ^; 

15.203  — 
15.201     ^ 

45 


13 

46.17  — 
2 

46.15 

45.93 

45.53 

44.90 

44.06 


22 
10 
03 
M 

lor, 


43.01 
41.77  '-'' 
40.37  "" 
38.85  ^^^ 
'  37.24  ^^^ 


35.61 
33.99 
32.42 


162 
157 


30.95  ^^^ 


15.156 
15.074 
14.961 
14.827 


82 
113 
134 


14.079  "^ 

154 

14.525 
14.375 
14.237 
14.118 
14.023 

13.958 
13.925 
13.924 


29.62 

[28.46 
1 27.47 
;  26.67 
26.07 
125.65 

■25.42     ^ 

!  25.34 — 

:  25.39    ^ 
16 

27 

33 


133 
116 

99 
80 
60 
42 
23 


150 

138 

119 

95 

65 

33 
1 


25.55 
25.82 

26.15 
26.53 
26.95 
27.41 
27.88 

28.35 
28.81 
29.25 


38 
42 
46 
47 
J7 

46 
44 


10.706 
1.013 


44.18 
-0.164 


+0.06 
+0.3 


+0.01 
-0.7 


/Jindi. 
Mag.  3.7 


RlRfat 

Aycxtnsion. 


h 
20 


m 
48 


19.513     ..  ' 

19.507  — 

19.569  ^'^ 

19.698  ^^  , 

19.803  ^^  I 
2:.4 1 

20.147 

20.458  ^^/  , 

20.820  *'^  ' 

21.228  ^^ 

21. ()^/ 

4N3 


Decline- 
lion. 


-58  45 
72.65 


70.30  '^^^ 
67.76  ^** 


65.10 


'2m 


62.37  ^"^ 

272 

59.65 
-^  ^-  20* 
00.9/ 

2.% 


22.1(iO  ^     ' 

22.070  ''^" ; 

23.198^**! 

23.735  ^'  ' 

24.271  ^  I 
523  ' 

24.794       I 
25.292  *^ ! 
25.7o3 
26.167  *"  \ 
26.522  ^^ ! 

286  ' 

26.808  ^^^  I 

27.020  ^^ 

27.149   ^^ 

27.195  — 

27.159   ^^ 
113 


54.41 
52.00 
40.78 

47.81 
46.10 
44.71 
43.68 
43.01 

42.72 
42.82 
43.30 
44.16 
45.36 

46.85 
48.61 
50.51 


2\\ 

i:«7 

171 

ifti 

i'.7 
•2f.) 

10 

4i» 

170 
1U3 


27.046 
26.860 
26.614 
26.320 
25.995 

25.654 
25.315 
24.994 
24.706 
24.464 

24.279 
24.156 
24.100 


1M> 

240 
294 
325 
341 

339 
321 
288 
242 
KS5 

123 
56 


52.59  '^'^ 
210 

L>04 


54.69 

50.73 
58.64 
60.:i3 
61.74 
62.78 


IIU 
lrt«» 
1-11 
101 
64 


63.42  ^^ 

63.60  - 

63.34  ^ 
62.62 


72 


61 .4( 

59.91 
58.01 
55.81 


.  116 


15,5 


220 


19.977 
1.929 


64.98 
-1.640 


+0.09 
+0.3 


+0.07 
-0,7 


32  Vnlpecnlae. 
Mug.  5.2 


Right 
Anceaslou. 


;    nt^linu- 
I       tion. 


h      m 
20    51 


I 


-i  27  44 


s 
0.827 
0.811 
0.833 
0.«93 
0.980 


iti 

22 

96 
].}1 


I  35.18 
;  33.01 


217 


''2."i 

1 30.76     ' 

2'>7 

'  2S.-19 

I  2(N) 


1.123        I  24.31  ,.., 


171 


1 .204 
1 .400 
1  . t  .}') 
2.001  ^'•^' 

2S<J 

2.200 

2.000  •"'■ 
■'■»i 

2.020  •'"' 


:  — '^^  us 

I  -"-^  4., 

■  10.76  -  - 
2 


iO.TS 
2().2S 


•HI 


3.216 
;j.571 


21.27    -' 


--.  ;'._v> 


3l(i 

3.887 

-  n.-  2l« 

4.450  ^' ^ 

4.700  2-'^ 

4.003^''^ 
liU 

5.064  .,. 

llo 

5.245    ^., 

5.2(;4  — 

5.236   ^ 
71 


22.70 

21.55^^' 
221 

Oil) 

20.25 

'>7n 
31.05 

;il.70^*^* 

•^'.71  ■•' 


o< 


40.63 
.  43.40  ■_ 

;  -^^^-^  'l\ 
.  4S.78  '■'' 

I5I.J2''*'* 

I  207 


5.165        i  53.10 


.  100 


5.056 
4.016^^'^ 

4./ul 

,  -.,,  ISO 
4.0/ 1 

187 


54  .Of 


.  177 


4.384 


\<-i 


4.100 
4.023  *"'' 
3..S(^5  ^^^ 
3.728  '^~ 

107 

3.621 
3.546   "^ 
3.505   ^^ 


56.40 

'  57.40 

58.20 

58.53 
58.47     ^ 


1(4 

10»» 

71 

33 


.S4 


58.02 

57.18 
.-  ,j-  121 
I  00.0/ 

155 

54.42 
52.50 
50.52 


183 
207 


23.721 
5.002 


220  H*.  Dnoonis. 

.Mag.  5.6 


Uight       ;  Declimi- 
Asccn^iion.  ;      tion. 


li      m 
20    51 


+80   14 


s 
15.30 

14.72 

14.27 


»i7 
4'> 


,  ■  43.46 
!  40.73 


273 


,  ...,  -^  303 
I  o/./O 


14.06  --  I  ;J4.40 
14.00     ^ 


!31.2t 


14.38 
14.00 
lo.^Vl 
16.56 
17.6} 

1JS.85 
20.1:? 


I'ii 


U'2 


321 
32S 
:{19 


!  28.05 


74 

02 
IDS 
121 

128 
130 


21.43 
«>•>  -•>  ^''^ 

1'4 

2:1.07 

115 

25.12 
20.15 
27.03 


20.15  ^^« 
♦J'j 

51 
30 


I  25.00  '^ 

I  22.42  *'• 

I  20.21  '*•* 

;  1S..50  ^'» 
113 

;  ^'••*'  49 
■  16.SS  — 

,'16.07     '^ 

1 17.72  '■; 

I  10.07  *'*^ 

1>>8 

'  20.05 
!  23.32 
'  26.10  ^"^ 


237 


27.72 
28.23 

28.53 

2s.r»:i 

2S.51 
2.S.lvS 
27.66 

26.04 
26.07 
25.04 


313 
3(0 
;V58 


10 

12 
33 


52 


iS7 
103 


32.63 

,36.21 

.  30. SO  ^^^ 
372 


3«i3 


23.88 


,  110 


;  43.61 

■  47.24 

.  OU.i^i 

328 

54.01 

57.04  ^ 
.  - . .  — ,  267 

22>» 


121 


6 1 .00 


22.f)'4  '-    6:J.82 


i.n 


183 
132 


21 .33 
10.08 
IS.t^l 

J.1         ...1         l»>i 
t  .."So 


l.V» 
134 


J  6.00 

14.98 
14.00 
13.21 


121 
111 


■65.14  ^, 
'  ^  ^  '5 
165.89   ^ 

166.00  -■ 

16,5.60   "^^ 

07 

'<>4.72   •' 

153 


98 


63. 19 
61.14 
58.62 


205 
252 


30.3-1 
+5.817 

-6.26 
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a.H22    jj 

ST.'Jfi 
.W.42 

3.7««     - 

52.73 

3.HWI    " 

4!t.»« 

3.89^;; 

47.28 

4.02r> 

4  J. 76 

4.2W  '■" 

42.49 

4.424  ™ 

40,r.9 

4.6K4^""' 

39.14 

rtOrtwiUm. 

Mag 

5.2 

Right 

DMllm- 

Asfmiton. 

tlon. 

h     m 

■Xt    .VI 

-77  20 

■10.26 

40.23 

40.08 

37.15  ^"* 

40.07  — 

33.&4  **' 

40,24    '" 

30.43  ^" 

40.5fi   ** 

20.98  **■■ 

41.04 

23.58 

41.07   ^ 

20.32'" 

42.42   " 

17.26  »^ 

4S,29   ^' 

14.46  ^ 

44.25   ^ 

11.97  ^" 

im 

ais 

45.30 

9.84  j_^ 
8.11  ,« 

40,40  "" 

47, M  "' 

6.83  ^ 
0.00  J 

.5.85     - 

48.70  "* 

40,84  "' 

50.!I0 

5-78 

.>2.(k;  ""' 

fi.;w  ''■' 

r,2.98  ^■' 

7.45  '"" 

"'t  H    "'^ 

8.(M  '^'■' 
I0.«2  "■" 

.-.s.ir,  ji 

r,5.r,ii 

220 

13.02 
15.47  ""■• 

.W.7I.   "^ 

18.10  =*■■* 

.-M,8;( 

20.82  -"^ 

sri.Tfl  " 

2:t.5i  ^' 

5r,.:w 

26.09 

51.88    ■■" 

2S.47  *'" 

.>-1.2,i    "■■* 

;io.52  *^' 

.w.so  ■■'' 

:(2.i7  "fl 

52.0(i   "' 

3:i.:t4  '^1; 

51.70 

3:i.98    „ 

rfl.t'O  ■"' 

:u.07  -■- 

4!'.M   "^ 
411.10    '■ 

3:i..>i  ■'■=* 
32,4!"'; 

4S.4;i  '■' 

30,79  ;;^; 

47.8:1 

2S,0t 

47.:W    " 

2fi.07  -■" 
23.ir.  ~'* 

42.410 

31,4r, 

1 

4  Ma 

-4.452 

+0,1.") 

+0.20 

-•0.3 

-0.7 

48.07 

21.065 

K, 

™   48.73   " 

20.909;^ 
20,764  "* 

32, 
3:1- 

■■'■  48-73     " 

20.637  '^ 

SS. 

48,51 

20.533  '" 

M, 

,  4S.08 

20.4.5S 

3), 

"■4(i-fi3   '^ 

20.414   " 
20.403   " 

34. 
34. 

58.-56 

17.001 

43. 

-0.039 

1.049 

-0. 

+0.03 

+0.07 

+4). 

-an 

^d-'S 

-(» 

APPARENT  PLACIES  OF  STAKS,  1017. 


487 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


S  Cjgni. 

61  Cygni  pr. 

1^  Aqiuiii. 

Bradley  2777. 

Mag.  3.9 

Mag.  5.6 

M:ij^.  4.5 

Mutr.  5.9 

Uncton 
■  Tnne. 

-        ■ 

- 

■ 

Rjicht       i    Dwliiu- 

Kif!h«           I>e<IIii:i- 

KiKhl                IV;  llTI:|. 

Kij^hr 

nit'limi- 

Aaoension.  i      tion. 

.Vjcccnslun.          Ikm. 
h      m 

.\.«-i»nsii>n.   ;       tloii. 
h      rn 

.V.^'i'Hsiun. 

tion. 

h     m     1         "      ' 

!.      :n      I           '       • 

21     1         +43  35 

21     3         +38  20 

21      5           -1!  42 

11       /       1    ■■  •  /    47 

• 
1 

.      1.1 

8                   1        " 

63.744   ^^   56.51 

.1 
9.717   ,^    34.95 

4.434          31. (W    ,, 

S               1       " 

5.06    ._    :'S.ti8 

11.1 

G6 

63.678 

53.98  ^^ 

9.679  -"?  i  32.fW  ="^ 

id                    24 
4.441          31.33    ,, 

■>■»«  Z. 

36.06  ^'^ 

21.0 

53.656  — 

51.26^' 

9.68:i    ^i:«).i4^'*" 

■11                 *^ 
4.4M    ;"  .31.51      . 

41) 

:5:M0'-^* 

ai.o 

53.683   ^, 

48.46  ** 

9.729   ^"'27.59^^' 

4.558    '■'    iil.ns 

3.8S    " 

•)r)  <){  *^' 

>.   10.0 

63.758   "*  145.69^^ 

9.820   ^*    2.>.(H)^'" 

4.663*"''    31.52     *' 

3.S5 

LXUiT  ='^' 

124                 263 

i:«              2:« 

i:i4                  s.\ 

IS 

322 

20.0 

53.882       { 43.06 

9.955         22.74 

4.797        .31.21) 

4.03     ^    23.15  ^ 

r.     1.9 

64.054^^   40.68^ 

10.133  *'^    20.67  *^ 

4.961  *'^    30.91    •^'* 

4.40   '^"     20.41  '''^ 

11.9 

64.271^*"    38.66^ 

10.353^'"    18.95*'^ 

5.154  *"•*    30.:j:i   ''^ 

4.94     *     17.66*"* 

21.9 

54.5:i2  ^*  1  37.09  *" 

10.611^'      17.(;i>   _' 

■'"11                           7»l 

5  37t_    2951    " 

-  ,.-    71 
.>.6.) 

I5.:!l  •^'■' 

31.9 

5-1.8:^^;  36.02^^ 

10.902  ^^    16.88    '^ 

5.619 ''^*'''    2S..06    •'^ 

S4  ■                  ls4 

6.49    ^  ;  13.47  '^ 

32ft  1                52 

322                   IK 

:»:(»              1  \s 

'.»:.  I            I2t» 

r.  10.8 

55.158         35.50 

11.224          16.63 

5.ssi»         2;.3S 

7.41          12.  IS 

20.3 

55.512^    35.57     " 

11.567^'*    16.93   ■'" 

6.17; ''^"i  26.01  *•*■* 

S.46           11.50     ^ 

30.8 

55.881  *^  1  3fi. 20  ^"^ 

11.926^''-'    17.7H   ^'^ 

6.481=^"^.  21 .55'^'^ 

9.52*"*'    11.46- 

y   10.7 

56.257  ^"^  1  37. :«  ^*^ 

12.291  ^'^'  19.16'-*** 

6.794  ""•*  :  22.97  *'^ 

10.5S  *"^'    12.03   ^' 

20.7 

56.631  ^'^  1  39.08  ^'° 

12.655^'^    21.02*^ 

7.1 12 '**'*' 21.32**''-'^ 

11.62  *'**    13.21  **'' 

303  1              216 

3r)2                 220 

:U4                  Km 

OS                  174 

30.7 

56.994        141.24 

13.007         23.:M 

7.426        1  19.67 

Vl.m        1  14.95 

ne    9.7 

57.3:M  ^^  !  43.80  ^ 

13.3-41  •'*-*^    25.96^*^ 

7.728 '"'ilS.07*'^ 

13.50   :"^il7.20  2-''' 

19.6 

57.644=^^" 

46.67  ^' 

13.647^"':  28.91  ^•^' 

8.014  ■-'"••  1  16.53  *■'■* 

14.28    '^    J 9. 90  ■-'•'• 

29.6 

67.917  ^ 

49.80  '^^ 

13.917^'"    32.06^^'' 

8.274  *^"M  15.11**- 

14.92    ']^    22.97 ''^"' 

ly    9.6 

68.146  ^ 

53.11  ^^ 

14.146^    35.34'*^ 

8.502        '  13.81    -' 

15.12   •'■"    26.32  ■*-"^'' 

* 

177 

337 

1>«2                33:> 

1 

102                 10s 

S4  ;             ^ru 

19.6 

58.323,,^    56.48       1 

14.328  ,,.,    38.69 

8.694,,..    12.76 

15.76    ^.    29.S<> 

29.5 

124 

68.447   ^^ 

59.87  ^^ 

14.458   ...^    42.02  "*■" 

140  ,                  SI, 

8.843,.^     1I.S7   ■• 

I5.M2     '^'    33.59  •*[^_' 

ig.    8.5 

68 

68.515   jj 

63.19  ^" 

14.537          45.26'"* 

KU                   .-.(t 
8.917    ,^    11.18   '' 

15.f»:{          37.3  r*"'^ 

18.5 

68.526  — 

66.38  '*'•' 

14.56-1-  -    48.35 -'^-^ 

9.005   ^.,    10.69   *■' 

15.77    *''    41.05''"^ 

28.4 

58.483  ^ 

69.36  ^ 

14.539   ^*    51.23 ''^' 

1.1                               Ok 

9.018          10.41    " 

15.43   '*■*    41.65^*'^ 

94 

2T4 

T3                 2»J2 

31)                   12 

4^                  341 

jpt.    7.4 

58.389 

72.10 

14.466         53.85 

8.988        ]  10.29 

14.95          4S.06 

17.4 

58.250  'f 

74.52  ^^ 

14.351  ""';  56.16  ^J 

8.919   *'"  1  10.33     ■* 

14.33   '-    51.22^**^ 

27.4 

58.072  ^'^ 

76.58  ^* 

14.202 ';|'''5S.  11  *^*^ 

8.819  *^"|!  10.50   ^' 

13.57    '^  54.06^ 

Ct.     7.3 

57.863  ^"^ 

78.24  ^'^ 

14.023  ^'';J .  59. 6s  *'; 

8.693  *-^''  1  10.78   ^ 

12.72   ^\  56.51^^ 

17.3 

57.634  ^^ 

70.47  ^^* 

13.826  *"'  .  (iO.83  "•' 

8.551  **''i  11.13   ^^ 

11.78   ***^  58.52^* 

242  1                77 

2(r-                71 

l.-M)                    30 

100  1               l.->2 

27.3    57.392       i  80.21   ^c, 

13.618        '  61.54    ,,. 

8.-10 L    .    ■  11.52 

10.78        1  60.04   ^,, 

:ov.    6.3    57.147  ^' I  80.53  " 

20')                     2.> 

13.409^      61.7«>     - 

8.251  *■'"     11.95   ^^ 

104  '                 07 
9.74*"*    61.01   ^^ 

16.2  l56.f«09^"''':  80.31    ^- 

13.207- ^  61. 5S   'I 

8.111  '"Jll'  12.39   **"* 

8.69  *'^    61.41-'" 

26.2 

56.685  ^'-■* :  79.C0   '^ 

13.020 '''"    60.91    ''\ 

7.9f*S  *"*    12.S2   *^ 

7.66*^*101.22    '^ 

>ec.    6.2 

66.485 '^^  =  78.41^'''' 

12.856 ''■'■*    59.79'*' 

7.8S6  *""    13.24   ^^ 

6.68  ^  :  60.44   '^ 

171                 IM 

no            iM 

:.'.                30 

00                 137 

16.1 

56.314         76.77 

12.720          58.26 

7.811           13.6:i 

5.78         59.07 

26.1 

66.179*^*    74.73"'* 

12.617  *"•*.  56.37  J^*"-' 

p.  _,.-    4»»     ,.,  «|x    30 

4.99   "®;  57.17^^ 

36.1 

56.082  ^V  72.37 '•^''* 

12.5.V2   '-''.5 1.1 7^-^' 
10.406         26.13 

7.750    *'\  14.29   ^" 

4.33  ®^j  54.79^ 

m  Place 

54.674         4G.(i7 

4.447         30.02 

11.200       24.11 
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1.381         +0.952 

1.275         +0.791 
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4.730       +4.623 
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+0.3             -0.1 

\  v^.'^ 

-v^n 

488 
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Washineton 
Moan  Tunc. 


Jan.  I.l 
II. 1 
21.1 
:}1 .0 

Feb.  10.0 

20.0 
Mar.     1.9 

u.y 

A]»r.  10.8 
20.8 
:{0.S 

May  !(),« 
20.7 


Juiii* 


Julv 


;w».7 

9.7 
I'm; 

2:».(i 


lt».<> 

'-'9.5 

Aiij;.     8.5 

IS. 5 

28.1 

Sci)t.  7.4 
I7,'l 
27.-1 

Oct.  7.3 
17.:] 

27. ;{ 
Nov.    f).:j 

1(5.2 
20.2 
0.2 

16.1 
20.1 
30. 1 


l)f'<' 


Moiiii  Plac.:o 
JSw^  (?,  Tun  d 

I)i>  a,  D»  tt 

D^^,  D«^    j^O.5 


8  Plsds  AustraliB. 
Mag.  o.G 


Hif^ht       ■    l>iK'lina- 
.\s('on.Hion.   '       lion. 


1)      m 
21      8 

s 


-27  57 


11 


22.271 
22.:M9 
22.-102 

22.007 
22.780  ^''"^ 
22.995  ^ 


78 
113 


134.99 

[  34.33 

33.53 

32.58 

I3J.50 


m 

80 

lOS 
122 


2:i9 

2GS 
201 


2:i.234 
23.502 

23.793 
21.107'"** 
21.430'*^' 
24.777'^**^ 


34ti 
343 


25.123 

25.100 

2.").  799 

20.112 

20.101 

20.054  '^^ 
214 


20.S<iS 


'  ;w.28 

'  28.04  *'•* 
,27.51^^=* 

124.40 

1(VI 

I  22.70 

21.11^^^^ 
Ii>2 

:  17.93  "'■■• 


IbS 


27.223 
27.2-1! 


li'.j  I 


J5.10 
11.03 
13.09 
12.39 
11.93 

11.73 
11.70 


liN 


IS 


31)  I 


;  12.03 
!  12.50 
13.13 


27.025 

14(1 

ll.l 


2<).SS.) 


L'f;.724 

20.55-1 
20.::83 
20.21/1 


170 


I  13.90 

!  11.7-1 

!  15.00 

I  i(;.i4 

i  17.20 


113 

H4 
70 
4<i 
'2>) 


3 


17 

1 1 
SI 

SO 

S4 

70 


171  ! 


20.078  '"'l' 

25.959  ^^'' 
m 


25.808 
25.812 
25.792 

22.207 
1.132 


2() 


17.80 
I  I8.3S 
18.71 
IS. 9 1 
IS.  90 

18.70 
18.33 
17.79 

30.81 
-0.531 


.12 


17 

I 

2f) 

37 
.".1 


+0.07 


+0.03 
-0.7 


CCyfni. 
Mag.  3.4 


Hight 
Ascension. 


3A 


h      in 
21      9 

s 

23.690 

23.660 

23.659  — 

23.697   ^ 

23.773   ^®i 
114  , 


Dei'llna- 
tion. 


+29  53 


// 


16.89 

14.77  "^ 
227 


23.887 
24.aiO 


24.229 
21 .454 
24.711 


153 
189 


21 .454  ^ 
257 


283 


12.50 
10.19 

7.94 

5.85 
4.00 
2.48 


231 
225 
209 


152 


1.37  "^ 

0.72  ^ 

17 


24.994 
25.301  ^' 
25.624  ^'^ 
25.956  ^^ 
20.290  ^^ 

327 

20.617 
20.928^^^ 

—  f  .  ^  1  rt 

''Vi  ! 
J/  .4/  /  ' 

222 


0.55 

0.89 

1.73 

3.04 

4.78  ''* 
212 


34 

84 

131 


27.099 


ISO 


0.90 

9.32 

12.01 

i  14.80 

17.82 

20.81 

OQ.-, 

•i'i  -<;  "^'^ 


242 

'2m 

2S5 
2lHi 
21*9 


L/  .81 9  i 
28.013  ■^;.| 
28.100  '^^  j  20.02 
28.137--  i  29.33 
28.120  ^M  31.82 


.Vi 


2S6 
271 
240 
224 


28.071 

12-.) 


174  i 
1S4 


27.818 
27.092 
27.518 


27.117^''' 
2(>.900  ^''\  i 
20.800  ^^''^' 
20.052 


I  IS  ! 
122  ! 


:m.oo 

30.02 
37.05 
38.92 
39.8-1 

-10.30 
40.-17 
-10.18 
39.48 
38.39 


196 

163 

127 

92 

59. 


2r;.530  i  .no.90 
20. 130  ';'*  I  35.20 
20.370   '*"|33.1S 


II 

29 

70 

100 

!W 

170 
2iy2 


24.170 
1.153 


9.03 
+0.575 


+0.05 
+0.3 


-0.03 
-0.7 


r  Cygnl. 

Mag.  3.8 


Right 
Ascrasion. 


h      m 
21     11 

s 

27.964   ^ 

27.908    J, 

27.891  — 

27.915  " 

27.984  ^ 
113 


■      tfon. 


28.097 
28.251 
28.448 
28.684 
28.956 

29.259 
29.586 
29.930 
30.284 
30.639 

30.985 
31.315 
31.020 
31.891 
32.122 


154 
197 
236 
273 
303 


327 
344 
354 
355 
346 


a30 
305 
271 
231 
186 


32.308  ^3^ 

32,445   ,, 

32.529   ^ 

32.562  — 

32.544    ^* 
67 

32.477 

32.368  ^^ 

•JO  ♦)•>•)  1^^' 

32.040  ^"® 

31 .850  *^ 
209 


212 
20s 


31.041 

31.429 

31 .221 

31.020  ^f 

30.852  ^'^ 
ITO 

30.702 

30.585  '^" 

30.502   ^^ 


+37  41 


// 


35.61 
33.30 
30.81 
28.24 


231 
249 
257 


25. 70'^ 

241 

23.29 
21.12 
19.30 
17.88 
16.96 

16.56 
16.68 
17.36 
18.55 
20.24 

22.35 

24.85 
27.62 
30.64 


217 

182 

142 

92 

40 

12 

68 

119 

169 

211 

250 


302 


33.79  ^^^ 

323 


37.02 
40.26 
43.43 


324 
317 


46.45  ^ 

283 
258 


49.28 

51 .86 
54.16 
56.10 
57.67 
58.84 


230 
194 
1.57 
117 

74 


59.58   ^ 

59.87  —, 

59.09    *^ 

59.06  ^ 

57.98  '"^ 
150 

56.48 
5-1.02  ^^ 

^ci  A"  217 
o2.4o 


Mag.U 


mght 

AsraisioiL 


h 
21 


m 
11 


40.409  . 
40.404 -£ 
40.430  "" 


40.487 


57 


40.575  " 
119 


-(-4; 

<■ 

17. 
16.1 
15J 
13J 
13j 


40.694 
40.a43 
41.023 
41.231 
41.465 

41.724 
42.002 
42.297 
42.603 
42.913 

43.218 
43.514 
43.792 
44.045 
44.267 


149 
ISO 
206 
234 


278 
29S 
306 
810 
306 


296 
278 

253| 

222 

1» 


44.453  j^ 

44.598  ,„, 

44.699    ....' 
o7 

44.756   ^3! 

44.769—; 

29  1 

14.740 
44.674 
44.577 
44.455 
4-1.317 


66 

97 
122 
138 
146! 


11.31' 
IIJI 

u.n 

12- 

13.31 

14.< 

16J( 

17.»; 

19.85 

21. J 
24.00 
26.09 
28.15 

30,11 
31.94 
33.5S 
35.04 
36.28 

37.31  ^. 
38.10  , 
38.6S  g 
39.03  g 
39.16- 


II 


28.636 
1.264 


26.11 
+0.773 


+0.05 


-0.04 


44.171 

44.023^**! 

43.8S1  "' ' 

43.757  ''*  I 

43.651  ^^  i 
S3i 

43.568   ^    1 

43.513  ^ 

43.486  ^ 


39.iy 
3S.S3 
38.3? 
37.77 
36.99 


37 
44 

:% 

91 


36.0S 
3.5.06^^ 

10* 
33.07 ' 


40.506 
1.004 


14.60 
+0.086 


+0.06 


0.00 
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'  iKI.15  ' 

';«o.iS  ' 
';ko.4i;  * 


187   <"    , 
«2.5  "" 


S9.4(i 


<tL.7K 


KiJ     -  C2.29  " 

478""  C2.75  ** 

.■Hi",  ^'  63.14  ™ 

ate'^  6:1.45  ^1 

151  (U.liU 

005  '*  63.79  " 

070  *'  U;l.f>2  ' 


490  APPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wushiiu2ton 
Moan  Tinic. 


Jan.  1.1 
II. 1 
21.1 
31.0 

Keh.   10.0 

20.0 
Mur.  1.9 
11.9 
21.9 
31.9 

A])r.  10.8 
20.8 
30.8 

May  10.8 
20.7 

30.7 

Jujio    9.7 

10.() 

29.0 

Julv     9.() 

J9.G 
29.5 

Auj;.  8.5 
18.5 
28.5 

Sept.  7.4 
17.4 
27.4 

Gel.  7.3 
17.3 


Nov 


I)VA\ 


27.3 

r>.3 

10.2 

2(>.2 

G.2 

lfi.2 
2i;.J 
36.1 


Mean  ria<:o 
»Sw^  o,  Tan  d 


1  Pegasi. 
Mag.  4.2 


UiRht 
.\flcehsion. 


h      m 
21     18 

14'619  ^ 
14.593  — 
14.599  ® 
14.639  ^ 
14.712  '^ 

lOS 


Dotiina- 
tion. 


+  19  26 


// 


61.83 
60.13 
58.34 
56.53 
54.80 


170 
179 
181 
173 
157 


14.820 
14.961 
15.136 


141 
175 

207 


15.:«3 

15.579^^^1 

21)4  I 
15.8-13 


2SG  ! 

inn 


5:5.23  j3^ 
^^•^  104 

50.16  ^ 

49.88  — 

15 

50.03 


16.129 

16.433 

,,.  -1^314  ; 

17.066'"'-*' 

17.381  j 
17.684  ^''^i 
17.969^"'! 
1.S.22S        . 

.iH.-ir,.t  -"• : 

1H.S89 


58 
100 
13M 


r.:» 


18.944    ^„ 
IS. 954  —  i 


50.61 
51.61 
52.99 
o4./4 

305 

56.79 
59.07  ^ 

...  ►..  240 
Ol.o.i 

64.12 '-^'-^ 

,.,.  «-  2(v{ 

6().<o 

201 
69.36 
71.89 
74. ;u 

/iS.ti9 

ISO 


2.">3 
242 


71 ; 


18.921 
18.S50 
18.747  ^^  i 
18.617  ^'^^1 
18.469  ^''^  I 


161 


18.311 
18.150 
17.995^*''' 


17.851 
17.726 


144 

12.-, 


D^  a,  Dot  a 


/ 


17.622 
17.546    '^ 
17.498   ^^ 

14.864 
1.061 


80.39 
81.92 
83.16 
84.11 
84.74 

85.05 
85.05 
84.71 
84.07 
83.14 

81.92 
80.48 
78.M 


153 

124 

t»o 

(» 

31 

0 

3( 

04 

93 

122 

Ml 

104 


+0.353 


-0.02 
-O.G 


y  Pavonis. 
Mag.  4.3 


Right 
Adcenskm. 


b 
21 


m 
19 


s 
35.29 
35.18 
35.15 
35.21 
35.36 

35.59 
35.89 
36.26 
36.69 
37.19 

37.73 
38.32 
38.95 
39.59 
40.24 

40.89 
41.51 
42.0<> 
42.63 
43.10 


43.50 
13.81 
14.02 
11.12 
14.13 

14.04 
13.85 
43.58 
13.23 
12.83 

12.40 
11.95 
11.51 
41.10 
10.73 

10.42 
10.13 
10.01 

J5.870 
2.434 


11 
3 

6 
15 
23 

30 
37 
43 
50 
54 

59 
H3 
C4 
65 
65 

62 
58 
54 
47 
40 

31 

21 

10 

I 

0 

ly 


^1 


3o 
40 
4;i 

4.-) 
41 
41 
37 
.'U 

21 
17 


Declina- 
tion. 


-65  44 
// 

43.53 


257 
283 
303 


40.96 

38.13 

35.10 

31.97  ^'^ 
317 

28.80 

25.65 

22.60 

19.68 

16.99 

14.55 

12.42 

10.65 

9.25 

8.28 


315 
305 
292 
269 
244 


213 
177 
140 
07 
54 


7.74     ^ 
7.66  — 

36 


8.02 

8.81 

10.01 

11.58 
13.46 
15.60 
17.89 
20.28 

22.66 
24.94 
27.01 
28.79  ^'-^ 


71) 
120 
157 


ISS 
2U 
22*» 
231) 
2:W 


228 
207 


30.22 


143 

9S 


31.20   ^^^ 

31.69  -7 

31.66     '^ 

31.11    ''^ 

30.05  ^^ 
154 


28.5  L 
26.53 
24.18 


19.8 


2o:> 


34.26 
-2.219 


-^0.10 
+0.3 


+0.\\ 
-O.ft 


C  CapzlcozBi. 
Mag.  3.9 


Right 
Ascension. 


h   m 
21  21 

8 

55.965  . 
55.958  — 
55.985  f 
56.045  ^ 
56.136  ®^ 

125 

56.261 
56.418  ^*" 
56.605*^ 
56.823  ^" 

247 


271 


57.070 

57.341 

57.637  ^ 

57.951  ^" 

58.277  ^ 
334 


Declfatt- 
tion. 


-22  45 


#/ 


58.611 

58.945 
59.271 
59.580 
59.867 
60.121 


334 


326 
309 

2S7 


2.>l  ;  , 


211 


80.58 
80.23 
79.73 
79.08 
78.29 

77.35 
76.27 
75.03 
73.67 
72.19 

70.61 
68.95 
67.27 
65.60 
63.99 

62.47 
61.07 
59.86 

58.8-1 
i  58.06 


35 
50 
65 
79 
94 

106 

131 

36 

48 

58 

66 
68 
67 
61 
52 

40 
21 

02 
78 
56 


Mag.5 


ASOCDhOB. 


60.338  ,.   I  57.50  ,^ 

,  174  I  30 

60.512  j2^  I  57.20     ^ 

60.640   .^157.12  — 

60.719   3j    57.28 

60.750—    57.61 
16 


60.734 

60.676   ^ 
95 


60.581 
60.456 
60.312 

60. 156 
59.997 
59.844 


125 
144 
156 


159 
153 


59.705  *^^ 
117 

92 


59.588 

59.496 
59.43-1 
5!>.404 


02 
30 


16 
33 
49 


58.10 

58.72 
59.40 
60.13 
60.83 

61.48 
62.05 
62.51 
62.8-1 
6:^.02 

63.06 
62.96 
62.70 


62 
6S 
73 
70 
65 

57 
46 
33 
1.S 
4 

10 
2(i 


55.893 
1.084 


77.40 
-0.420 


h     B 
21    26 

s 

22.255  ,„ 
22.154 
22.096  ^ 
22.086  — 
22.127** 

91 


22.218 
22.362 
22.558 
22.800 
23.087 


144 
196 
212 
2S7 
323 


23.410 
23.765  ^ 
24.142  ^ 
24.532^ 
24.926  ^ 

385 

25.311 


369 
341 


25.680 

26.021 

26.327  ^  i 

26.589  ^^  I 
213 

26.802  ^^, ! 

26.961  ,^,  I 

27.062   ^^. 

27.105—  I 

27.091   "i 

cs. 


117 


27.023  ' 
26.906 
26.747  ^^ ! 
26.552  ^'^  I 
26.330  ^  I 

240! 

26.090       ! 

25.842  ^^  i 

25.594  ^^ 

25.354  ^^ 

25.133^^' 
Ids 


24.935 
24.769 
24.640 


166 
129 


23.141 
1.444 


\ 
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pK 


/SAqomili. 
Mag.  3.1 


RVit 
AacdBslPD. 


"y 


Be 


Jy 


ng- 


1.1 
11.1 
21.1 
31.0 
10.0 

20.0 
2.0 
11.9 
21.9 
31.9 

10.8 
20.8 
30.8 
10.8 
20.7 

30.7 

9.7 

19.7 

29.6 

9.6 

19.6 
29.5 
8.5 
18.5 
28.5 


apt.  7.4 
17.4 
27.4 

ct.  7.4 
17.3 

27.3 

ov.    6.3 

16.2 

26.2 

•ec.    6.2 

16.2 
26.1 
36.1 


h     m 
21    27 

11.484  jj 
11.472  — 
11.490  " 
11.637  ^^ 
11.615  ^ 

109 


11.724 
11.862 
12.031 
12.229 
12.454 

12.706 
12.980 
13.272 
13.579 
13.891 

14.204 
14.509 
14.800 
15.068 
15.308 

15.512 

15.677 

15.798 

15.875  32 

15.907  — 
11 


15.896 
15.847 
15.764 
15.653 
15.525 


138 
160 
196 
223 
252 

274 
292 
307 
312 
813 

30* 
291 
288 
240 
204 


Dedina- 
tkm. 


165 

121 

77 


a  Place 
a,  Tana 


15.385 
15.243 
15.105 
14.979 
14.871 

14.785 
14.725 
14.693 


40 

83 
111 
128 
140 

142 
138 
126 
108 
86 

60 
32 


-555 


tt 


72.54 
73.08 
73.66 
73.94 
74.18 

74.28 
74.18 
73.85 
73.30 
72.49 

71.45 
70.18 
68.72 
67.08 
65.34 

63.53 
61.69 
59.88 
58.15 
56.55 

55.09 
53.81 
52.75 
51.88 
51.24 

50.79 
50.54 
50.46 
50.54 
50.75 

51.06 
51.46 
51.93 
52.46 
53.02 

53.60 
54.19 
54.76 


54 

48 
38 
24 
10 

10 
33 
55 
81 
104 

127 
146 
164 
174 
181 

184 
181 
173 
160 
146 

128 

106 

87 

64 

45 

25 

8 

8 
21 
31 

40 
47 
53 
56 
58 

59 
57 


ft  Cejflusi. 
Mag.  3.3 


Right 
Ascension. 


11.442 
1.005 


73.11 
-0.104 


+0.06 
+0.d 


+0.01 
-0.6 


h     m 
21    27 


s 
32.60 
32.25 
32.01 
31.86 
31.82 

31.91 
32.12 
32.43 
32.85 
33.36 

33.95 
34.60 
35.30 
36.00 
36.69 

37.37 
38.00 
38.57 
39.06 
39.47 

39.79 
39.99 
40.09 
40.08 
39.97 

39.75 
39.44 
39.05 
38.59 
38.06 

37.50 
36.91 
36.30 
35.70 
35.12 

34.59 
34.11 
33.70 


35 
24 
15 

4 

9 

21 
31 
42 
51 
59 

66 
70 
70 
69 
68 

63 
67 
49 
41 
32 

20 
10 

1 

11 
22 

31 
39 
46 
53 
56 

50 
61 
60 
58 
53 

48 
41 


Derlina- 
tkm. 


+70  11 


// 


62.04 
59.53 
56.68 
53.58 
50.36 

47.16 
44.09 
41.29 
38.88 
36.94 


251 
285 
310 
322 
321 


300 
280 
241 
194 
140 


35.54 

34.74  ^ 
34.67  — 
35.02  ** 
36.07  ^^ 

164 


37.71 
39.86 
42.47 
45.48 
48.79 

52.34 
56.04 
59.80 
63.56 
67.22 

70.72 
73.98 
76.93 
79.51 
81.65 


215 
261 
301 
331 
355 

370 
376 
376 
366 
350 

320 
295 
258 
214 
167 


f  Aquarii. 

Mag.  4.8 


83.32  ,,3 
84.45  ^^ 

85.02  — 

84.99     ^ 

84.37   ^ 

120 
83.17 
81.41  ^'*^ 
79.16  ^ 


35.732 
2.952 


46.22 

+2.778 


Right 
Aaccn.sion. 


h 
21 


m 
33 


20.166  j^ 
20.150  -; 
20.165  *^ 
20.207  *^ 
20.281   ^^ 

104 


20.:i86 
20.518 
20.683 


133 
165 


20.870  ^^ 

223 
249 


21.099 

21.348 
21.620 
21.011 
22.218 
22.532 

22.847 
23.155^ 


272 
291 
307 
314 


31 


o 


DM'linu- 
tion. 


-  8   13 


ft 


37.15 
37.56 
37.90 
:J8.12 


41 

34 
22 


10 

38.22  - 

6 

38.10 
37.90 
37.44 
36.75 
35.8-1 


2tl 
•It} 
09 
91 
114 

131 


34.70 

33.36 

31.85*'^ 
itV) 


+0.02 
/  +0.3 


-0.15 
-0.6 


23.451 
23.725 
23.970 


296  ! 
274 
215 
211 


24.181  ,,, 
2^.353  ^^ 
24.482  ^ 
24.565  3,, 
24.604  — 

4 


24.600 
24.558 
24.480 
24.375 
24.248 

24.110 
23.969 
23.831 
23.704 
23.594 

23.505 
23.442 
23.405  ^' 


42 

78 
105 
127 
138 


141 
13S 
127 
110 
89 


03 


30.19 
28.44 

2t).63 
24  .S3 
23.08 
21.43 
19.*I0 


isi 


ISO 
IT.") 
Km 

ir>3 

130 


18.54 
17.38 
16.42 
15.69 
15.16 


lit; 

96 
73 
53 
31 


l^-8-5    13 

14.72  — 
14.75     ^ 


14.93 

15.60 
16.05 
16.54 
17.05 
17.58 

18.10 
18.60 
19.07 


18 
29 
3S 

45 
49 
51 
53 
52 

50 
47 


20.090 
1.010 


37.29 
-0.145 


74C7giil. 
Mag.  5.1 


Right 
AsTonsion. 


h      m 
21     33 


s 
36.673 
36.588 
36.541 
36.536 
36.574 

36.658 
36.789 
36.961 
37.18:^ 


•^7.443 


Oi 


37.739 
38.0«J4 
38.412 
38.774 
39.141 

39.505 

39.854  '"-^ 

40. 182  '*^ 

40.478  ^ 
257 


85 

47 

5 

38 
84 

131 
175 
219 
200 
290 

325 
348 
302 
367 
364 


40.735 

40.949 
41.1J3 
41.225 
4 1 .284 


214 

164 

112 

59 

6 


41.290  — 
44 

41.246 

41.157   ^^ 
,,^  130 


+0.06 
+0.3 


+0.01 


41.027 
40.86-1 
40.677 

40.473 
40.261 
40.048 
39.843 


163 
187 
204 

212 
213 
205 


39.653  ^^ 

16S 


39.485 
39.342 
39.233 


143 
109 


Dorlina- 
tion. 


+40     2 


// 


36.04 
33.81 
31.36 


223 
245 


28.77  ^ 


258 
251 


231 


26. 19 

23.68 

21.37 

19.37  ^ 

17.76  ^^* 

16.60  "® 
66 

15.94    ,^ 

15.83  — 

16.26   *^ 

17.24   ^ 

18.71  "^ 
193 

20.64 

22.97  ^" 

25.64  ^^ 

28.57  ^ 

31.70'^" 

324 


34.94 
;^.22 
41.47 
44.61 
47.60 

50.37 
52.86 
55.03 
56.84 
58.27 


328 
325 
314 
299 
277 


249 
217 
181 
143 
99 


54 


59.26 
59.80 
59.87  " 
59.47   '^ 
58.61  ^ 

131 

57.30 
55.58  ^^ 
53.51  ^ 


37.291 
1.306 


+0.05 


24.51 
+0.840 

-0.04 
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APPARENT  PLACES  OP  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washinston 
Mean  Tune. 


Jan.  1.1 
11.1 
21.1 
31.0 

Feb.  10.0 

20.0 
Mar.  2.0 
11.9 
21.9 
31.9 

Ajir.  10.9 
20.8 
30.8 

May  10.8 
20.7 

30.7 

JiiniJ    9.7 

10.7 

29. () 

July     9.() 

lO.G 
29.0 
Aiij;.  8.5 
J  8.5 
28.5 

So}>t.  7.4 
17.1 
27.4 

Oct.  7.4 
17.3 

27.3 

Nov.    r,.3 

.l(>.3 

2Ji.2 

Dec.     r>.2 

10.2 
20.1 
30.  L 


y  Capricomi. 

Mag.  3.8 


Right       i    Dcxlina- 
Asoension.  tlon. 


h      m 
21     35 

.s 
29.794  j^ 
29.776-- 
29.789  ^^ 
29.833  ^ 
29.908   "^ 

107 


30.015 
30.152 
30.320 
30.519 
30.746 

31.002 
31.280 
31.581 


137 
lti8 
199 
227 
2.>0 


27S 
301 


-17     1 


tt 


31.895  ^^^ 
32.217  ^'^  ;  63.83 


77.78 
77.74 
77.56 
77.26 
76.81 

76.19 
75.40 
74.44 
73.29 
71.99 

70.55 
68.97 
67.28 
65.57 


32A 


4 
18 
30 
45 
d2 

79 

96 

115 

130 

144 

158 
100 
171 
174 
170 


fiPegasi. 
Mag.  2.5 


32.543 
32.862 

33.108 
33.153  '^^ 


319 

30<)     - 


2.-)7 
221 


Mean  Place 
Sec  d.  Tan  /? 


D^  a,  Dw  a 


isi 
i:j7 

VM) 


33.710 

33.931 

34.112 

34.249 

34.339   ^^ 

34.383  - 
1 

34.382 

34.339 

34.2(>0 

:M.150 

34.020 

33.877 
33.729 
33.585 
33.451 


'  62.13 

;  00.53  ^^ 
59.04  ''^ 
ry7.72  ^^^ 
50.59  "^ 


■  55.08 

I  r)").i)() 

154.55 
'  5 1 .34 
15-1.34 


•^"  330 


oo. 


43 

7y 

110 
130 

14S 
M4 
134 

n:. 


5-1.53 


'51.87 
i  55.33 

! 

55.87 

50.40 

I 

;  57.00 

I  57.03 

i  58.15 

158.01 

I  58.98 


33.243 
33.170 
33.138 


i\7  I 


59.23 
i  59.39 


•>•>  I  - 


59.45 


91 

4o 

21 

0 

10 

34 
40 

r.4 

50 
00 

57 


52 


46 
37 
25 

10 


29.070 
1.040 


75.1K) 
-0.30() 


Kiii:ht 
Aaccnsion. 


h 
21 


m 
40 


30 


s 

6.527 
6.497 
6.493  — 
6.520  ^ 
6.678  ^ 

87 


6.665 
6.786 
6.939 
7.123 
7.338 

7.580 
7.849 
8.137 
8.441 
8.752 

9.065 
9.371 

9.003 
9.934 


121 
153 
184 
215 
242 


269 
288 
304 
311 
313 


306 
292 
271 


Declina- 
tion. 


+  9  29 
ft 

42.70 


123 
125 
123 
114 

100 


41.47 
40.22 
38.99 
37.86 

36.85 
36.06 
35.52  ^ 
35.30  — 
35.41   " 

46 

36.87 


79 
54 


+0.07 
+0.3 


+0.02 
-0.6 


O.IO 

10.170 

2t»S 


10.384 
10.553 
10.079 
10.701 
10.799 

10.790 


36.68 
37.83 
39.29 
41.02 

42.97 
45.09 
47.31 

49.58 
51.84 


81 
115 
146 
173 
195 


212 
222 

227 
226 
221 


109 

120 

H2 

3S 

3 
43 


54.05 


209 
10.') 


1 1 


10.753 

10.070 

10.573  ^^^ 

10.418 

137 

10.311 
10.109 
10.029 

9.898 

9.78  L 


142 
140 
131 
117 
99 


9.082 
9.007    l^ 
9.550   ^^ 


I 

;  50.14 

'  58.09 

'•  59.85  ^"^ 

I  01.41^^ 
I  133 

■  02.74 

'  03.82 

i  04.07 

'  05.27 

05.03 

05.74 
65.03 
65.28 
64.73 
03.98 

03.00 
01 .98 

110 

i  00.79  ^ 


108 
So 
00 
36 
11 

11 
35 
55 


lO 


1^2 


10> 


11  Cephei. 

Mag.  4.8 


0.553 
1.014 


37.98 
+0.107 


Right 
Ascension. 


+0.06 
+0.3 


-0.01 
-0.6 


h 
21 


m 
40 


s 
39.54 
39.14 
38.86 
38.67 
38.59 

38.64 
38.82 
39.11 
39.51 
40.01 

40.60 
41.25 
41.96 
42.69 
43.41 

44.11 
44.78 
45.40 
45.94 
46.40 

46.76 
47.00 
47.14 
47.18 
47.10 

46.92 
46.03 
46.26 
45.81 
45.30 

44.73 
44.13 
43.51 
42.89 
42.29 

41.72 
41.21 
40.76 


40 
28 
19 

5 

18 
29 
40 
50 
59 

65 
71 
73 
72 
70 

67 

62 
54 
46 
36 

24 

14 

4 

8 
18 

29 
37 
45 
51 
57 

60 
62 
62 
60 


1" 


51 
45 


Declin*- 
tion. 


+70  55 


// 


61.52 
69.17 
56.43 
63.41 
60.24 

47.04 
43.95 
41.09 
38.58 
36.5  L 


235 
274 
303 
317 
320 

309 
286 
261 
207 
155 


34.96  ^ 

^4.00  3, 
33.64  — 
33.89  ^ 
34.78  ^ 

146 

36.24 


38.24 

40.72 

j  43.62 

46.82 

,50.31 
'  53.98  ^"^ 


200 

248 
290 
320 
349 


57.74 

61.52 
65.24 

68.81 
72.19 
75.27 
77.99 
80.31 


376 
378 
372 
357 


338 
308 
272 
232 
185 


83.50 
84.28   ;, 
84.46  — 
84.0-1   ^ 

102 

83.02 
81.45  ^^' 


'9.36 


209 


42.015 
3.0M 


44.50 
+*.\893 


+0.02 


-0.16 


Mag.3J 


Rittt 
Ajcenstan. 


h     m 
21    42 

s 
27.841  J 
27,818 
27.824 
27.861 
27.929 


28.026 
28.156 
28.317 
28.508 
28.730 

28.980 
29.255 
29.551 
29.864 
30.187 

30.512 
30.833 
31.141 
31.430 
31.690 

31.916 
32.103 
32.246 
32.343 
32.393 

32.398 
32.362 
32.289 
32.185 
32.059 

31.920 
31.775 
31.633 
31.500 
31.383 

31.287 
31.216 
31.171 


6 
S7 
68 
97 

130 
161 
191 


250 
275 


813 
323 
325 

321 
308 
289 
260 
226 

187 

143 

97 

50 

5 

36 

73 

lOi 

126 

139 

145 
142 
1.13 
117 
V\ 

71 
45 


■  • 


27.698 
1.043 


+0.06 
+0.3 


APPARENT  PLACES  OF  STARS,  191 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


I.  l.i 
11.1 
21.1 
31.0 

b.  lO.O 


r. 


20.0 
2.0 
11.9 
21.9 
31.9 

IT.  10.9 
20.8 
30.8 

ly  10.8 
20.7 


De 


ly 


"g. 


30.7 

9.7 

19.7 

29.6 

9.6 

19.6 
29.6 
8.5 
18.5 
28.5 


spl.  7.4 
17.4 
27.4 

ct.  7.4 
17.3 


ov. 


^. 


27.3 

6.3 

16.3 

26.2 

6.2 

16.2 
26.1 
36.1 


^Cysni. 
Maj;.  4.3 


Right 
Asoenaiou. 


h      m 
21     43 

42'g.^  133 
42.525   ^ 

42.430   ^ 

42.396  — 

42.408   ^" 
m 


n  Place 
d,Tana 


I,  Dm  a 


42.474 
42.597 
42.775 
43.006 
43.286 

43.610 
43.971 
44.358 
44.764 
45.176 

45.585 
45.978 
46.347 
46.680 
46.971 

47.212 

47.396 

47.523 

47.591 

47.599  — 
50 

47.549 

47.447 

47.299 

47.112 

46.892 

46.651 
46.396 
46.135 
45.880 
45.637 

45.415 
45.221 
45.062 


178 
231 
28U 
3-24 


361 
387 
406 
412 
409 


303 
360 
333 
291 
341 

184 

137 
68 


103 
148 
187 
230 
241 

2i» 
361 
255 
343 
322 

194 
159 


Decllnap 
(k>n. 


+48  55 


ft 


44.43 
42.14 
39.56 
36.80 
33.96 

31.16 
28.53 
26.16 


229 
25S 
276 
2S1 

2S0 

263 
237 


/i  Gapricomi. 
Mai?.  5.2 


Right       I    Derlina- 
Asronslon.  !      tlon. 


24.17  ^^ 


22.64 


153 
109 


21.62  ^ 

21.17  — 

21.29   " 

21.98  ~ 

23.22*^ 
176 

24.98 


27.20 
29.82 
32.77 
35.96 

39.33 
42.79 
46.28 
49.72  ^^ 


222 
263 
296 
319 
337 

346 
349 


53.03 


331 
311 


56.14 
59.01  ^' 
61,57  ^ 
63.76  "® 
65.55  ^^ 

134 

66.89  ^ 
67.75  33 
68.10  — 
67.93  " 
67.24   ^ 

120 


66.04 
64.38 
62.29 


106 
300 


43.539 
1.622 


30.44 
+1.147 


+0.04 
■hO.3 


-0.06 
-0.6 


h 
21 


m 
48 


-13  56 


46.502 
46.475 
46.475 
46.506 
46.51)6 

46.656 
46.778 
46.931 
47.114 
47.329 

47.571 
47.840 
48.130 
48.438 

48.757 

49.079 
49.397 
49.704 
49.993 
50.254 

50.483 
50.673 
50.820 
50.922 
50.978 

50.990 
50.960 
50.892 
50.796 
50.676  ^^ 

134 


50.542 
50.402 
50.262 
50.131 
50.015 

49.918 
49.845 
49.796 


// 


27 
0 
31 
60 
«J0 

122 
153 
183 
215 
242 

260 
290 
308 
319 
322 

318 
307 
289 
261 
229 


36.44 
36.56 


12 
1 


36.57  — 
36.45 


100 

147 

102 

56 

12 

30 
68 
96 


140 
140 
131 
116 
97 


73 
49 


36.16 

35.7J 
35.07 
34.25 
33.24 
32.02 

30.63 
29.09 
27.41 
25.66 
23.86 

22.07 
20.33 
18.69 
17.18 
15.86 

14.75 
13.85 
13.19 
12.77 
12.58 

12.58 
12.77 
13.10 
13.54 
14.06 

14.63 
15.20 
15.75 
16.27 
16.73 

17.12 
17.42 
17.62 


20 
t.') 

W 

S2 

101 

122 

139 

154 
168 
175 
180 
179 

174 
164 
151 
132 
111 

90 
66 
42 
19 
0 

19 
Si 
44 
52 

37 


5r> 


.'i2 
46 
30 

30 
20 


y  Gmis. 
Maj;.  3.2 


46.341 
1.030 


35.42 
-0.248 


Right 
Aiiccnsion. 


h 
21 


m 
48 


s 
54.508 
54.520 
5-4.510 
51 .537 

54.r>();; 

5-1.707 


4.S 
10 


27 


54.848 
55.027 
55.244 
55.496 

55.781 


(Mi 
101 

141 


Declina- 
tion. 


.     -37  -It 


'  87.48 
180.41  '"• 

I  170 

I  85.00   ' 
;  83.55  *''* 
,81.82*^ 


55.027  ^'® 
217 


252 
285 


21)2 


79.93 
77.91 

21'' 

75.79 
I  73.61  ^^"^ 

I  221 

171.40^'** 
219 


315 


69.21 

56.096  ''*"  ;  67.09 

56.436  ^^^ 

56.797  ^** 
373 


378 


374 
3()2 
339 
SOS 
269 


223 

172 
118 


57.170 

57.5-18 
57.922 
58.284 
58.623 
58.931 

59.200 

59.423 

59.595 

59.713 

59.775   "" 
6 

59.781 

59.736 

59.616 

59.516 

59.355 

59.176 
58.986 

58.018  *™ 
.^  ,-.,  101 

137 


012 

'  (>5.05  ^* 

1S9 

i  01.47  ^'«^ 


i  00.00 
58.81 
57.91 
57. :m 


117 
119 

in) 

57 


21 

57.10  — 
fl 


57.19 
57.<50 
58.30 
59.25 
60.43 


41 

70 

05 

lis 

i:u 


45 

90 

130 

161 

179 


i  61.74 

,6:5.15"* 
6t.5s'" 
05.96  ^^^ 

'  l'>7 

67.23  ^" 

lOS 


\<Ki 


+0.06 
'+0.3 


+0.01 
-0.5 


58.320 
58.213 
58.140 


107 

73 


68.31 
09.18 
09.78 
70.08 
70.08 

■  69.77 
09.15 
08.25 


S7 

30 

0 

31 

62 
90 


54.415 
1 .205 


81.18 
-0.774 


+0.07 
+0.3 


+0.04 
-0.5 


16  Pegasi. 

Mag.  5.0 


Right 
.Vstrnsion. 


h 
21 


m 
49 


.s 
10.890 


l>m-lin;i- 
tion. 


+25   31 


72.39 


60 

10.830  ^    70.03 

10.800—    (kS.73 

10.801     \ 

10.838   '^'    (J4.80 
72 


17»i 


'  60.70  *•'' 

19fi 
lH,-> 


no 


10.910 
17.020 
17.107  "' 
17.350  ^"^ 
17.509  ^^^ 

17.821 
18.101 
18.405 
18.724 
19.a')3 


14n 


2.'>2 


62.95 
61.29 
59.89 
58.85  '"• 

64 
22 


2S0 
304 
319 
329 
331 


I9.:i^ 

19.708  5*^^ 

20.015  '*^" 
285 


20.:iOO 

20.555 

218 


58.21 

57.99 
58.24 
58.95 
60.09 
61.64 

63.54 
65.77 
68.23 
70.88 
73.64 

76.44 


20.773  j.g 
20.949  J32  79.23 
21.081  ^  81.95 
21.100  3^184.52 
21.205—  '80.94 

6 


21.199 
21.153  '"! 
21.070  ^ 
20.956  *" 
20.820  ^^ 

151 


25 

71 

114 

155 

190 

223 
246 
265 
276 
280 

270 
272 
257 
242 

218 


193 


89.12 
91.05 
92.70  ^^ 

134 


94.04 
95.04 


20.609 
20.509 
20.:M8 
20. 192 
20.049 

19.922 
19.817 
19.738 


160 
161 

iriO 

113 
127 


105 
79 


100 
66 


95.70   3j 

96.01  — 

95.96    ^ 

95.54   ^^ 

94.77    " 
109 

93.68 

92.29  "® 


17.082 
1.108 


63.21 
+0.478 


+0.05 


-0.03 
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rVPPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wiishii]£ton 
Moun  Tlmo. 


Jan.  1.1 
11. 1 
21.1 

:n.i 

Fob.  10.0 

20.0 
Mar.  2.0 
11.9 
21.9 
31.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.6 

9.0 


July 


Au^r 


Sfj)!. 


On. 


19.(> 
29.G 

8.0 
18.5 
28.5 

7.5 
17.4 
27.4 

7.4 
17.3 


27.3 

Nov.    0.3 

10.3 

2().2 

Doc     6.2 

16.2 
26.2 
36.1 


Moan  Platte 
Se<-  d,  Tan  3 


79  Dnconis. 
Mag.  6.6 


Riglit 
Aiicensiozi. 


h      m 
21     51 


s 
45.79 
45.31 
44.93 
44.66 
44.54 

44.55 
44.70 
44.99 
45.41 
45.95 

46.59 
47.31 
48.08 
48.89 
49.71 

50.52 
51 .28 
51.98 
52.61 
53.14 

o3.o/ 
53.8S 
5-1. 0(» 
54.13 
54.07 

53.89 
53.60 
53.20 
52.72 
52.15 

51.52 
50.8-1 
50.14 
49.43 
48.73 

48.06 
47.44 
46.90 


4h 
38 
27 
12 

1 

15 
29 
42 
54 
M 

72 
77 
81 

82 
81 

76 
70 

•a 

AH 

31 
l.S 

i 

(> 
IS 

2*.) 
40 
4S 
57 
63 

68 
70 
71 
70 
07 

62 


Derlina- 
tion. 


+73  18 
52.22 


50.00 
47.35 
44.40 
41 .25 


222 
265 
295 
315 
322 


38.03 
34.90 
31.96 
29.:J3 
27.12 


313 
,  294 


203 
221 
170 

f  f  "^ 

2:3.72  — 
23.79 


24.49 


70 

128 


25.77 
/.59 
29.91 
32.67  ^'^ 


*>7.59  ^^^ 

232 


313 
342 


35.80 

39.22 
42.83 
4(J.58  ''*"'' 


361 


50.38 
5-1.14 


.3S0 
37«) 


57.79 

61.25-^"^ 

(>•!  .49  ^'^^ 

67.40  ^^ 

69.88  ^  ^ 
204 

7 1 .92 


152 
98 


73.4^1 

74.42    ,^ 
39 

74.81  -  - 
74.59    -" 


lO.t  I 


I  72.36 
/0.42 


111 


I  ^.^  -..  104 


49.247 
3.483 


33.99 
+3.336 


+0.0J 
+0.3 


-0.19 
-0.5 


eindl. 

Ms^.  4.7 


Right 
AsrcTLskm. 


h   m 
21  57 

I'^ioo 

0.971  ^ 
0.918  — 
0.924  * 
0.988  ** 

122 


Declina- 
tion. 


-07 


'  49.13 

I  47.25  '^ 

!  45.03  ^ 

42.55  '"^ 

39.87  ^ 

282 


1.110 

1.289 
1 .525 


179 
236 


1.815  ^ 


340 
390 


2.155 

2.545 
2.977  «^ 

465 


291 
292 

288 


3.442 
3.936 
4.448 

4.968 
5.484 
5.983 


494 
512 
520 


51G 
499 


ii  I 


6.453  *■" 
6.884  *^^ 

7.261 
7.578  ^^' 
7.825  ^^" 


37.05 
34.14 
31.22 
28.34 
25.55  ^ 

262 

22.93 
I  20.,50  ^« 
'  18.34  "* 
i  16.48  ^^ 

14.97  ^"'^ 

!  Ill 

I  13.86   ._ 

I  13.10  ," 
1  12.88  — 
:  13.0-1  I*' 
I  13.62   ^ 

I  100 


.,  I 


7.996 

S.088 


.  171 


92 

n 


I  14.62 

1  15.99 

17.70 

19.66 

21.83 


137 
171 
196 
217 
227 


8.102 

8.0-10   ^** 

7.910  "' 

/ ./ 19 

7.470  ^*" 
2?J 


229 
222 
20.'. 


7.206 
6.910 
6.609 
6.316 
6.047 

5.808 
5.614 

J-    ...^  147 
o.4(>/ 


29«i 
301 
293 
209 

2;^u 


194 


24.10 
26.39 
28.61 
30.66 

32.47  ''' 

148 

35.03  ,, 
35.e7    ,, 

35.84  -^ 

7S 


34.75 
33.52 
31.88 


123 
104 


1.104 
1.842 


39.60 
-1.547 


Mag.  5.7 


+0.08 

+o.a 


+0.0^ 


Right 
AaflMigJDin. 


h      m 
21    57 

2.737 
2.690   j^ 
2.671  — 
2.679     ® 
2.718  ^ 

71 


Declioft- 
tlon. 


+  12  43 


// 


128 
135 
135 
IS 
115 


2.789 

2.892 
3.028 
3.198 
3.401 

3.633 
3.894 
4.177 
4.479 
4.792 

5.108 
5.420 
5.720 
6.002 


103 
136 
170 
203 
232 

261 
283 
302 
313 
316 


312 
300 
282 


V7 
70 
42 


6.256  ^'^^ 

222 


:  24.72 
23.44 
22.09 
20.74 
19.46 

18.31 

17.34 
1 16.64 
!  16.22 
'  16.15  — 

90 


10.45 
17.12 
18.14 
19.49 
21.10 

23.07 
25.20 
27.46 
29.80 
32.17 


6.478 
6.661 
6.804 
6.902 
6.956 

6.968 
6.939 


183 

143 

98 

54 

12 


29 
64 


67 
102 
135 
167 
191 

213 
226 
234 
237 
234 

3-1.51 

rtp  .«.,  226 
6f>.n 


38.89 
40.85 
42.61 

44.15 
45.44 


212 
196 
176 
154 


6.875        ,46.48 


6.784   ^^  47.26 


129 

104 

78 


MiK.a 


6.668 

6.539 
6.400 
6.260 
6.127 
6.005 

5.897 
5.810 


116 
129 


47.79   ^ 

26 


139 
140 
133 
122 
108 


87 
65 


,  48.05  ^ 
i  48.06  — 
i  47.81 
147.33 
'  46.62 


25 
48 
71 
91 


45.71 
44.62 


5.745    ~  143.37 


109 
125 


2.716 


18.54 


B%|it 


h     m 
22     1 

s 

31.448  ^ 
31.409  j^ 
31.395  — 
31.408  " 

31.449  " 

n 


102 
IS 

iw 

197 


31.520 
31.022 
31.755 
31.921 
32.118 

32.599^ 
32.870  ^ 
33.172 
33.481 


314 


33.795 
34.107 
34.408 
34.692 
34.951 


312 

301 
281 
259 
227  I 


35.178 

liJ2  I 

35.370  '^ ' 


150 

107 

63 

21 


19 
54 
85 


35.520 
35.627 
35.690 

35.711 

35.692 

35.638 

35.553 

35.447  ^^ 
123 

35.324 

35.193 

35.062 

34.936 

34.821 

34.721 
34.641 
34.58:? 


131  I 

I 

131  I 
126 
115 
100 


80 
3S 


31.295 
1.000 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


tAqoaiH. 
Mag.  4.4 


Iglit 


m 


:    ] 

L 

»82 

3» 

^3 

12 

^I 

AS 

17 

»93 

45 

70 

;e9 
r76 

)14 
)85 
288 

520 

780 
064 
368 
685 

008 
329 
640 
935 
205 

443 
643 
.802 
.916 
.984 

.007 
.989 
.933 
.846 
.734 

.606 
.470 
.332 
.200 
.081 

^^78 
.806 
.839 


107 
138 

m 

303 


304 
317 
323 


331 
311 


270 
238 


200 

150 

114 

88 

23 


18 

66 

87 

112 

128 


136 
138 
132 
110 
103 


83 
57 


Declina- 
tkm. 


-14  15 


// 


83.36 
83.48  — 
83.47     ^ 


83.32 
83.00 

82.52 
81.84 
80.98 
79.91 
78.64 

77.20 
75.60 
73.88 
72.07 
70.22 

68.38 
66.59 
64.91 
63.36 
62.01 

60.87 
59.95 
59.29 
58.86 
58.67  — 

2 

58.69 
58.91 
59.27 
59.76 
60.33 

60.94 
61.56 
62.16 
62.72 
63.21 

63.62 
63.94 
64.14 


15 
32 

48 

68 

86 

107 

127 

144 

160 
172 
181 
185 
184 

170 
168 
155 
135 
114 

02 
66 

43 


SOCepheL 
Mag.  5.4 


Right 
Ajoenskm. 


23 
36 
40 
57 
61 

62 
60 
56 
40 
41 

32 


;362 
.032 


82.40 
-0.254 


h     m 
22     2 


s 
27.56 
27.29 
27.08 
26.94 


27 
21 
14 
6 


26.88  — 

2 

26.90 
27.00 
27.19 
27.45 
27.79 


10 
10 
26 
34 
41 

47 
50 
53 
55 
54 

53 
49 
45 
40 
32 

25 

18 
10 


28.20 
28.67 
29.17 
29.70 
30.25 

30.79 
31.32 
31.81 
32.26 
32.66 

32.98 

33.23 

33.41 

33.51 

33.53  — 
6 

33.47 

33.33 

33.13 

32.88 

32.57 

32.22 
31.85 
31.46 
31.06 
30.66 

30.29 
29.95 
29.65 


14 
20 
25 
31 
35 

37 
39 
40 
40 
37 

34 
30 


06 

r 


■hO.Ol 

-0.5 


i 


29.121 
2.157 


Dedina- 
tlcm. 


+62  22 


// 


66.88 
64.71 
62.14 
59.29 
56.26 

53.18 
50.18 
47.38 
44.90 

42.84 


217 
257 
285 
303 
308 


300 
280 
248 
206 

157 


41-27  ,02 
40.25  ^ 

39.83  - 

40.01   " 

40.79  ^* 

136 

42.15 


190 
235 
278 
313 
338 


44.05 

46.40 
49.18 
52.31 

55.69 
59.26 
62.94 
66.66 
70.33 

73.86 
77.21 
80.29 
83.04 
85.41 

87.33 
88.74 
89.62 
89.94  — 
89.67   ^ 

84 

88.83 
87.42  "^ 
85.52 


aornls. 

Mag.  2.2 


Right 
Aflcenslon. 


357 
368 
372 
367 
353 


335 
308 
275 
237 
192 


141 

88 


190 


49.19 
+1.912 


h     m 
22     3 


s 
0.630 
0.544 
0.499 
0.498 
0.542 


86 

45 

1 

44 

90 


+0.04 
-hO.3 


-0.11 
-0.5 


0.632 
0.767 
0.947 
1.172 
1.438 

1.744 
2.087 
2.461 
2.860 
3.276 

3.701 
4.124 
4.536 
4.925 
5.282 

5.597 
5.861 
6.069 
6.215 
6.298 

6.317 
6.275 
6.176 
6.030 

5.846 

5.633 
5.405 
5.172 
4.945 
4.736 

4.551 
4.399 
4.283 


135 
180 
225 
266 
306 


343 
374 
399 
416 
425 


423 
412 
389 
357 
315 


264 

208 

146 

83 

19 

42 

99 

146 

184 

213 

228 
233 
227 
209 
185 

152 
116 


Declina- 
tion. 


-47  21 


57.66 
56.19 
54.41 
52.36 
50.11 

47.68 
45.12 
42.50 
39.85 
37.23 

34.69 
32.26 
30.01 
28.00 
26.25 

24.81 
23.73 
23.01 
22.69 
22.76 

23.21 
24.03 
25.19 
26.61 
28.27 

30.07 
31.95  ^^ 


147 
178 
205 
225 
243 


256 
262 
265 
262 
254 


243 
225 
201 
175 
144 


108 
72 
*32 

7 
45 

82 
116 
142 
166 
180 


iPegasl. 

Mag.  4.0 


33.82 
35.60 
37.20 


187 
178 
100 
137 


3»-57  ,^ 

39.63  .^ 
40.33 

40.64  — 
40.66     ^ 

48 


40.08 
39.19 
37.94 


89 
125 


Right 
Aacenslon. 


h     in 
22     3 

8-673  ^ 
8.605  ^j 
8.564  ^^ 
8.554  — 
8.578  ^ 

59 


8.637 
8.731 
8.864 
9.035 
9.242 


04 
133 
171 
207 
241 


9.483 
9.755  ^^ 


10.052 
10.367 
10.695 

11.027 
11.355 
11.670 
11.963 
12.229 

12.461 
12.652 
12.799 
12.901 
12.957 

12.967 
12.937 
12.869 
12.771 
12.646 

12.505 
12.354 
12.199 
12.048 
11.905 

11.777 
11.668 
11.581 


297 
315 
328 
332 


328 
315 
293 
266 
232 


191 

147 

102 

56 

10 


30 

68 

08 

125 

141 


151 
155 
151 
143 
128 


100 
87 


DocIln.L- 
tlon. 


+24   54> 


ff 


30.90 
29.24 
27.44 
25.56 
23.67 

21.87 
20.26 
18.88 
17.84 
17.18 

16.93 
17.12 
17.76 
18.84 
20.32 

22.16 
24.31 
26.71 
29.30 
32.01 

34.78 
37.53 
40.22 
42.78 
45.19 

47.37 
49.32 
50.99 
52.37 
53.43 

54.13 
54.50 
54.53 
54.20 
53.53 

52.54 
51.25 
49.72 


itM 

IbO 
188 
180 
ISO 


161 

13« 

104 

66 

2.') 

19 
64 

lOH 
US 
184 

215 
240 
259 
271 
277 

275 
260 
256 
241 
218 

195 
167 
138 
106 
70 

.37 
3 

33 
67 
99 

129 
153 


0.476 
1.476 


49.43 


8.777 


21.20 


+0.08 
+0.3 


+0.(» 
-0.5 
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APPARENT  PLA(^ES  OF  STARS,  1917, 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WushbiKton 
Mcnn  Timi.'. 


Jan.  1.1 
11.1 
21.1 

:u.T 

Fob.   10.0 

liO.O 
Mar.  2.0 
12.0 
21.9 
:U.9 

Apr.  10.9 
20.8 
30.8 

May  10.8 
20.8 

:50.7 

Juno,    9.7 

19.7 

29.7 

July     9.(i 


19. (i 
29.  (i 

18.5 
28.5 


Auii. 


Sc>])l.  7.5 
17.1 
27.1 

Oct.  7.4 
17.1 


_i  ..I 

Xov.    (>.:i 


1) 


<*<•. 


JH.2 
0.2 

h;.2 

2(>.2 

;UJ.i 

Moan  Plaro 
Sw  f?,  Tan  ii 


^Pegasl. 

Majr.  :i.7 


Iliirht 
.\«4-t.ML<i(in. 


IKs-lina- 
tiun. 


h     m 
22     ♦) 


-^  5  47 


i).9M    ^,    25.4:i 

0.8^7  ^; 

0.8(56  -  - 
0.871      * 
0.900  •*'*|2I.o8 


100 


0.970 

1 .0«5 

1.194 

I. rod''' 
mi 


r'4 
1211 


24.44 
23.44 
22.47   ^" 

89 


7A 


1.549 

1 .774 
2.027 
2.;M)4 
2.599 
2.909 


225 


2.v;i . 


277 
2f).') 
310  , 


20.85    ^. 
.it) 

19.9«)     ^ 
19.95  — 

20.81 
21.71   ~ 


3.224 
3..'>:}7  '''  . 
3.839  ^"^^'  . 
4.125 '^•'' 

4.385  " 

2:  JO 


22  92 
24.40 
20.13 

28.04 
30.10 
32.24 
34.41 


o  121 


14S 
173 
191 


200 
2U 

217 


4.015 
4.807 

UK) 

m 


4.9«;o 
5.(m;9 

5.135 

5.158 
5.142 
5.0IM 
5.009 


3<>..)i> 

200 

38.01 

40.5(>  ^-'^ 

12.35  ^;'-^ 

43.94  ^'''' 

45.33  ^'^^ 
iir. 


I 

10  I 
S2 


.  Wi  , 


121 


4.90(5 

4.785 

4.  ().>-> 

4.521*^^1 

4.397  '•' 
117 


I 


U» 


4.280 

4.177     ; 

4.092    '^'*i 
4.029   *'*j 

0.805 
1  .(K)5 

iO.Of) 
^0.3 


40.48 
47.42 
48.11 
48.58 
48.83 

48.88 
48.73 
48.39 
47.89 
47.22 

40.44 
45.54 
44.50 


47 

2:. 
1". 

M 

i)0 
tl7 
7»< 

M) 
98 


20.84 
+0. 101 

-0.0 1 
-O.o 


^Pegasi. 

Mag.  4.4 


RjfEbt 
.Vsi-cnslon. 


h     m 
22     6 

17.620  ^ 
17.594  — 
17.605  " 

4S 

17.053 
17.74-1 
17.876  "^ 
18.050  ^"* 
18.205  "^ 

252 


91 


18.517 
18.801 
19.114 
19.446 


284 
313 
332 


344 

330 
307 


19.791  ^ 

349 

20.140 
20.484 
20.814 
21.121 
21.398 

21.038 

1«)7 

21.835 

21.987  '■*- 
103 


2 


1 1 


240 


22.090 
22.144 

22.152 
22.110 
22.040 
21.930 
21.794 


:>4 

s 


30 

70 

110 

130 

ir>o 


2H)38 
2I.4()9 
2I.2<»0 
21.124 


io«« 

,  173 


172 


20.901 

i:>l 

20.810 

20.079  ^'^^ 

20.571  ^^ 


Da.*lliiA- 
tion. 


-f  32  46 

25.73 
23.91  ^'^^ 
21.85^ 
19.67  ^*^ 
17.45  ^ 

21.') 


15.30 
13.29 
11.53 
10.09 
9.00 


8.47 
8.36 
8.74 
9.61 
10.94 

12.69 
14.82 
17.25 
19.94 
22.80 

25.77 

28.78  ^^ 
31.77^ 


201 
170 
144 
103 
.W 

11 

3S 

87 

133 

175 

213 
243 
209 
2S(i 
297 


291 
277 
250 


;m.08 

37.45 

40.01 
42.35 
M.39 
40.12 
47.52 

48.53 
49.10 


49.38  - 


234 
204 
173 
140 
101 


(v{ 


•22 


49.18 
48.58 

47.58 
40.22 
44.54 


20 

M 

100 


130 


17.090 
1.189 

-rO.05 

^+0.3 


13.80 
+0.O14 

-0.04 


Z  Cepbei. 
Mag.  3.6 


UifTht 
.\wen.<don. 


h     m 
22     7 


57.004  ^^ 

56.832  jj^ 

50.718   ^ 

56.668  — 
17 

56.685 

Ob.  I  /5 

161 


56.936 
57.168 
57.465 

57.822 
58.229 
58.676  **^ 


232 
297 
857 


407 


59.149 
59.636 

60.124 
60.600 
61.049 
61.461 
61.826 


473 
4t»7 
488 


476 
449 
412 
305 
309 


62.1:15  ^ 
62.380  j_ 

«2.^^'  1^ 
62.666  jj. 

62. 70:^   - 

31 
62.672 
02.570  ^' 
02.422  ^''*^ 
02.215^'' 

250 


Derlina- 
tkm. 


+57  47 


47.99 
45.87 
43.38 
40.61 
37.e7 

34.69 
31.78 
29.08 
26.69 
24.71 


212 


277 
294 


291 
270 
239 
198 
140 


23.22 

22.28 

87 

21.91  — 


01.965 

01.080 
61.3^)9 
01.044 


2S.-> 


311 
32') 


(i0.714'**^ 


32i"> 
300 


22.13 
22.94 

24.32 
26.22 
28.56 
31.32 
34.41 

37.75 
41.28 
44.89 
48.53 
52.12 

55.57 

58.8;5 
61.83 
04.49 
00.78 


81 
188 

190 
234 
276 
309 
334 


353 
361 
364 
359 
345 


326 
300 
266 
229 
IS5 


()0.389 

(H).080 
59.795  ^^^ 
59.540  ^^ 


^»  ^     136 
69.99 

70.83   ^ 

71.12  - 

70.85   ^^ 
83 

70.02 
08.65 


00.79 


137 

186 


58.365 
1.870 

+0.04 


30.65 
+1.588 

-0.09 


MOq 


RlRkt 


h    m 
22    8 


10.06 
9.61 
9.23 
8.95 
8.79 

8.76 
8.86 
9.06 
9.44 
9.90 

10.47 
11.11 
11.82 
12J»7 
13.34 

14.10 
14.84 
15.53 
16.16 
16.70 

17.14 
17.49 
17.73 
17.86 
17.85 

17.75 
17.55 
17.24 
16.84 
16.36 

15.82 
15.23 
14.60 
13.96 
13.33 

12.71 
12.13 
11.61 


43 
H 


U 

2 
8 
4 
5 

6 
7 
7 

m 
t 

7 


6 
6 
5 

4 

3 

2 

i: 

K 

3C 
31 
40 

4!N 

M 

j$ 
«3 
64 
«3 
<3 

» 

0 


12.885 
3.225 


+0.02 

U0,4 
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APPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Washington 
Mean  Tune. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.0 

20.0 
Mar.  2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.7 

June    9.7 

19.7 

29.7 

Julv     9.0 

19.(1 
2!).(; 
Aujr.  S.f) 
lis..') 
2s.r) 

Sept.    7.5 
17. 
27.- 

Oct.  7. 
17. 

•>-  • 

Nov.  G.: 
Hi.: 
2(;.: 

Dec.    ().2 

1(>.2 
2(i.2 
30.1 


Mean  P1:k(; 
Sec  5,  Tan  3 

Dtft  a,  Dw  a 


SLacertK. 
Mag.  4.6 


Right 
Asronsion. 


DcTlIno- 
tion. 


h 
22 


m 
20 


16.946  ,^ 
16.762  ^^^ 
16.618 
16.619  ^ 
16.473  — 

10 


16.483 
16.552 
16.683 
16.875 
17.125 

17.429 
17.779 
18.168 
18.584 
19.018 

19.456 
19.886 
20.300 
2().()S4 
2 1 .030 


09 
131 
192 
250 
804 

350 
3«) 
416 
434 

438 

430 
414 

.1S4 
34^) 
2*>{) 


+51  48 
63.41 


198 
233 
261 
277 
281 


275 
255 
226 
188 
140 


21.329 

21.7()2  ^"^l 
21.889^^" 
21.f)55   ^"'i 


61.43 
59.10 
56.49 
53.72 

50.91 
48.16 
45.61 
43.35 
41.47 

40.07 
39.19   33 
38.86  — 
39.10  " 
39.90  ^ 

134 
41.24 
43.08 
4r).3G 
4S.03 
51.02 

5-4.25 
57. r4 
r»l.l2 


184 


.  22S 


2»i7 
299 
323 


;i39 
34S 
3^) 


08.07  ^*'' 

;«2 


21.960 
21.907    "^ 
21.802  ^^"'i 


71.39 
74.52 


21.651 
21.462 


151  ,  ^ 


77.40 


313 
2.SS 


ISl) 
223 


21.239 

20.995 

21t 

20.735 

2«R) 

20.470 

a..') 

20.207 

2iVi 

2.12 

19.955 

i 

19.721 

231  . 

79.96 
82.15^^^ 

17S 


83.93 
85.25 
8(i.08 


19.517 


2(>J 


132 
31 

86.39  — 

22 

86.17    ^^ 
70 


85.11 
84.14 
82.41 


127 
173 


17.636 
1.618 


46.37 
+1.272 


+0.05 
t-0.4 


-0.08 
-0.4 


9r  Aqomili. 

Mag.  4.6 


Right 
Ascension. 


h 
22 


m 
21 


s 
2.526 
2.472 
2.442 


64 
30 
6 


Derlina- 
tkm. 


+  0  57 


ff 


2.436  — 
2.458   " 

50 


2.508 
2.591 
2.705 
2.852 
3.032 


I 


3.244 
3.485 
3.754 
4.043 
4.348 

4.661 
4.976^^^ 


83 
114 
147 
180 
212 

241 
209 
289 
305 
313 


5.282 
5.575 
5.844 


306 
29Q 
269 
242 


24.30 
23.53 
22.78 
22.11 
21.53 

21.10 
20.87 


20.85  — 
21.10  ^ 
21.61   " 

80 


n 

75 
67 
58 
43 

23 


22.41 

23.49 
24.83 
26.41 
28.17 

30.09 
32.10 
34.15^"* 


108 
134 
158 
176 
192 


201 


6.086 
6.292 
6.459 
6.584 
6.666 

6.706 
6.706 
6.669 
6.()00 
6.508 

6.396 
6.274  ^^ 


206 

167 

125 

82 

40 

0 

37 

09 

92 

112 


12(1 
12r) 


6.148 
(J.023 
5.90/ 

1(V> 

5.802 
5.712    ^ 
5.(M3   ^*^ 


36.20 
38.19 

40.08 
41.82 
43.36 
44.71 
45.83 


TOT) 
199 
189 


174 
154 
135 
112 
IK) 


46.73 
47.39 
47.84 
48.07 
48.12  - 

48.00 
47.71 
47.30 
46.78 
46.15 

45.44 
44.69 
43.91 


<T  AquAzil. 
Mag.  4.9 


fflao 
Mag. 


Right 
Ascension. 


h     m 
22    26 


Declina- 
tion. 


-11 


5 


s 
15.710 
15.654 
15.622 
15.614  ~ 
15.635  " 

48 

15.683 


M 

82 

8 


80 
112 
145 
178 
211 


241 


15.763 
15.875 
16.020 
16.198 

16.409 
16.650 
16.919 
17.210 
17.518 

17.836 
18.156 
18.471  ^^* 
18.771  ^ 
19.052  ^^ 

251 

19.303 
19.520 
19.698 


291 
806 

818 


320 


66 

45 

23 

5 

12 

29 
41 
52 
63 

71 

<;) 
7S 


2.291 
1.000 


20.70 
+0.017 


+0.06 
+0.4 


0.00 


217 
178 

19.833  ^^'^ 
19.925   ^ 

47 

19.972     ^ 

19.977  — 

19.945   ^^ 

19.879   ^ 
92 


19.787 

19.675 
19.551 
19.422 
19.294 


112 


124 
129 
128 


19.175  "** 

109 

19.066 
J 8.974   f 
18.902   " 


ft 


70.69 
70.95 
71.11 
71.13 
71.00 

70.67 
70.16 
69.43 
68.50 
67.34 

65.98 
64.43 
62.72 
60.89 
58.99 

57.05 
55.13 
53.28 
51.54 
49.98 

48.60 
47.45 
46.53 
45.87 
45.46 

45.29 
45.32 
45.55 
45.92 
46.41 

46.99 
47.61 
48.25 
48.87 
49.46 

49.99 
50.44 
50.80 


16 

2 

18 
33 

51 
73 


116 


1&5 

m 

188 
100 
194 

192 
185 

174 
156 
138 

115 
92 
66 

41 
17 

3 
23 
37 
49 
58 

62 
64 
62 
59 
53 

45 
36 


RiRht 

ASDCmlPL 


h     m 
22    27 


175 
141 


lU 
177 


15.390 
1.019 


70.87 
-0.196 


+0.06 
\v^A 


+0.01 


s 
51.662 

51.487 

51.346 

51.248  " 

51.198  — 
I 

51.201   ^ 

61.260  " 

51.378 

51.555 

51.790 

52.076 
52.409 
52.779 
53.180 
53.599 

54.025 

54.447*° 

407 

54.854 

55.234** 

55.580^^ 

302 

55.882      j 
56.133^^ 
56.329  ^^^ 
56.467  ^^  : 

56.546  ^  • 

21 

56.567""  '■ 
56.533  ^  ^ 
56.447  ^.l 
56.316  "^  1 5 
56.147*® -5 

201 


S7D 
401 
419 
426 


55.946 
55.722 
55.483 
55.237 
54.992 


224 
239 
246 
34.S 
237: 

54.755 

220 

54.535 

197 

54.338 


52.200 
1.551 


+0.05 

l+QA 


0 

b 

5! 
5! 

1 51 
.5i 

[^ 
li 

+] 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


VAqomili. 
Mag.  5.3 


886  B.  Cephei. 
Mag.  5.7 


i/Aquaxll. 
Mag.  4.1 


10  Lacertse. 
Mag.  4.9 


l.l 
:.l 
.1 
.1 

.0 
.0 

.o 

.9 
.9 

.9 

.9 
.8 
.8 

.8 
.7 
1.7 
L7 
1.6 

).6 
).6 
ft. 6 
8.5 
8.5 

7.5 
7.4 
S7.4 
7.4 

L7.4 

27.3 

6.3 

L6.3 

26.3 

6.2 

L6.2 
26.2 
36.1 


Right 


h     m 
22    30 


8 

9.663 
9.601 
9.562 


62 
80 


79 
118 


11 

9.551  — 
9.568  " 

46 

9.614 
9.693 
9.806 
9.053  "^ 
10.135  ^ 

816 

10.351 
10.608  "^ 
10.873  ^* 
11.173  ^ 
11.401  '^ 

8S9 

11.820 

12.153^ 

12.482^ 


12.797 
13.091 

13.357 
13.587 


315 
294 
366 

280 
190 


oce 
and 


13.777 
13.923  ^^^ 
14.023  '~ 

68 
14.076 
14.086  — 
14.062  " 
13.983  ~ 
13.887  ^ 

120 

13.767 
13.635^ 
13.496^ 
13.368  ^^ 
13.226**^ 

118 

13.108 
13.006  ^^ 
12.926  ^ 


Declina- 
tion. 


Right 


-21    7 


ff 


64.66 
64.61 
64.17 
63.64 
62.89 

61.96 
60.82 
69.60 
67.99 
66.31 

54.61 
62.60 
60.61 
48.69 
46.69 

44.65 
42.83 
41.19 
39.74 
38.66 

37.60 
36.94 
36.68 


16 
84 
68 
76 
93 

114 
132 
161 
168 
180 

191 
199 
202 
200 
194 


182 
164 
145 
119 
95 

66 
36 

36.49-? 
36.67  *® 

42 

37.09 
37.70 
38.48 
39.36 
40.29 

41.23 
42.12 
142.92 
43.60 
44.14 

44.51 
44.68 
44.68 


61 
78 
68 
98 
94 

89 
80 
68 
54 
87 

17 
0 


9.299 
1.072 


62.09 
-0.386 


-M)^ 
i^.4 


+0.02 


h     m 
22    30 


s 
45.96 
46.29 
44.72 
44.27 
43.98 

43.83 
43.86 
44.04 
44.38 
44.88 

46.62 
46.28 
47.12 
48.03 
48.97 

49.92 
60.85 
61.74 
62.66 
63.28 

63.90 
64.40 
54.76 
64.99 
65.08 

65.03 
64.84 
54.63 
64.10 
63.66 

62.92 
62.21 
61.45 
50.65 
49.83 

49.01 
48.23 
47.62 


67 
57 
45 
29 
15 

2 
19 
34 
50 
64 

76 
84 
91 
94 
95 

98 
89 
82 
72 
62 

50 

36 

23 

9 

5 

19 
31 
43 
54 
64 

71 
76 
80 
82 
82 

78 
71 


Declina- 
tion. 


+76  47 


*/ 


76.42 
74.68 
72.44 
69.80 
66.87 

63.76 
60.68 
57.51 
64.63 
62.08 


174 
224 
264 
293 
312 

817 
807 
288 
255 
213 


^^'^  163 

f  o!  ^^ 
47.24   ^ 

46.76  — 

46.88   " 
72 

47.60 

130 

184 

233 

276 

313 

342 
362 
375 
382 
380 

370 
352 
327 
294 
255 


48.90 

50.74 
53.07 
66.83 

68.96 
62.38 
66.00 
69.75 
73.57 

77.37 
81.07 
84.59 
87.86 
90.80 


1  f -^  209 

'  97  01 
:  98.02   ^ 
'  98.42  — 

22 


98.20 
97.38 
95.96 


82 
142 


49.232 
4.078 


55.01 
+3.953 


Right 
Aaoengkm. 


h 
22 


m 
31 


Declina- 
tion. 


Right 
Aacension. 


I    -  0  32 


8 

5.799 
6.739 
6.701 


60 
38 


// 


13 

6.688  — 
5.701   ^ 

40 


6.741 
5.813 
5.917 
6.054 
6.226 


72 

101 
137 
172 
204 

235 
264 
286 
304 
813 

315 
311 
297 
276 
248 


6.430 

6.665 
6.929 
7.215 
7.519 

7.832 
8.147 
8.458 
8.755 
9.031 

9.279 
9.494 
9.670 
9.805 
9.898 

9.948 


9.957  — 
9.920  * 
9.869  ^ 
9.785   ^* 

104 

9.(>8L 


40.91 
41.61 
42.27 
42.86 
43.34 


70 
66 

50 
48 
34 


43.68  j3 
43.81  — 
43.73  ® 
43.40  ^ 
42.80  ^ 

87 

41.93 

114 
138 
162 
178 
193 


215 
176 
135 


93  I 
50 


9 


9.563 
9.410 
9.318 
9.202 

9.095 
9.003 
8.928 


lis 

123 
122 
116 
107 


92 


to 


40.79 
39.41 
37.79 
36.01 

34.08 
32.07 
30.03 
28.01 
26.06 

24.23 
22.56 
21.07 
19.80 
18.76 


201 
204 
202 
195 
183 


167 
149 
127 
104 
81 


58 
37 


17.95 

17.37 

17.00   ^^ 

16.84  — 

16.86     ^ 
19 

17.05 

17.38 

17.82 

18.36 

18.98 

19.66 
20.38 
21.11 


33 
44 
54 
02 
68 

72 
73 


h 
22 


m 
35 


3L956  ^^ 

31.830  ^^^ 

31.729 

31.662 

31.631  — 
10 

31.641 

31.696 

31.797 

31.945 

32.141 

32.381 
32.660 
32.975 
33.318 
33.678 

34.048 
34.418 
34.778 
35.119 
35.431 

35.709 
35.945 
36.135 
36.276 
36.367 

36.407 
36.401 
36.352 
36.264 
36.143 

35.997 
35.831 
35.654 
35.471 
35.289 


55 
101 
148 
106 
240 

270 
315 
343 

360 
370 

370 
300 
341 
312 

278 

236 

100 

141 

91 

40 

6 

49 

8S 

121 

140 

166 
177 
183 
182 
175 


+0.02 
/  +0.4 


-0.24 
-OA 


5.504 
1.000 


44.30 
-0.009 


+0.06 
+0.4 


0.00 
-0.4 


35.114 
34.952  ''^ 
34.808  "* 


32.103 
1.280 


Dorlina- 
tion. 


+38  36 


// 


79.34 
77.63 
75.62 
73.42 
71.10 

68.77 
66.52 
64.46 
62. G7 
61.25 

60.26 
59.74 
59.71 
60.20 
61.17 

62.61 
64.47 
66.72 
69.27 
72.07 

75.05 
78.15 
81.29 
84.40 
87.41 

90.29 
92.96 
95.40 
97.63 
99.3.3 


171 

201 
220 
232 
233 


225 
206 
179 
142 

99 


52 
3 

49 

97 

144 

186 
225 
255 
280 
208 

310 
314 
311 
301 

288 

267 
244 
213 
ISO 
144 


1^--  104 

101.81  ^^ 
102.42  j_ 
102.59-/ 
102.32  ^' 


7*> 

I  *0 


101.60 
100.46^^"' 
98.95^^^ 


64.45 
+0.799 


+0.05 


-0.05 
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FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


WnsliiiiKton 
Menn  Tlmo. 


Jim.  1.2 
11.1 
21.1 
81.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
21.9 
31.9 

Apr.  10.9 
20.9 
30.8 

May  10.8 
20.8 

30.8 

.luiu'    9.7 

19.7 

29.7 

July     9.0 

19.0 
29.  ♦> 
Aii'j.  S.O 
IS. 5 
28.5 

>0])t.      I..') 

17.5 

27.4 

Oct.     7.4 

J  7.4 


Nov 


I)( 


•I  • 


it-  i» 

20.:; 

«v2 

10.2 
2»).2 

:;o  2 

M Infill  Pln-c 


^  Piscis  Austnlls. 
Mag.  4.2 


RiKlit 
Ai^ronsion. 


m 
36 


h 
22 

s 

4.445   ,^ 

4.371    '^ 

4.321   „ 

4.299  -  - 

4.307     ^ 
41 

4.348 

74 
109 
144 

181 

217 


4.422 
4.631 
4.075 
4.856 

5.073 
5.324 
5.605 
5.912 
6.239 

6.578 
0.923 


llorlirvu 
tlon. 


-27  28 


ft 


2o\ 
2S1 
807 
827 
330 


7.264 


84.'i 
341 
Am 


41.72 
41.32 
40.66 
39.78 
38.67 

37.34 
35.82 
34.11 
32.25 
30.26 

28.16 
26.00 
23.82 


40 

on 

ss 

111 

133 

152 
171 
196 
190 
210 

210 
218 


21.67  ''' 


207 
105 


19.60 

17.65 

15.87  ^"^ 
i:»4 


14.33 


7.">94        1  13.04 


7.fK)2 

8.182 
8.420 
S.02S 


3ns 
2sn 


244 

202 


12.03 

1 1 ,34 
10.98 


129 

101 

«9 


M 


.S .  /  S;) 


^V^.  ^'w'sr     1,0.07 
-'V'';  rfu,o      liO.4 


8.S93 

8.953 
S.900 
8.935 
8.805 
8.704 

8.038 
8.497 
8.:M8 
8.198 
8.0.>1  ''' 

7.922 
/  .M)S 

4.040 
?.J2r 


ia«< 

(Vl 

M 

70 

101 

llT, 

141 
140 

I.V) 


10.93  — 

11.19    ^ 
r.2 

7s 

07 
112 
110 


11.71 

I  12.49 

i  13.40 

'  11.58 

i  15.77 

'  1*>0 

i  10.97  ^' 


IftO 
02 


72 


18.13 
,  19.19 
'20.11 

20. K5 

21.34 

21.(>0     .^ 
21.03    -- 

24 

21.39 

37.50 
-0.520 

4  0.03 
^0.4 


<e  Pegasi. 

Mai:.  3.6 


Right 


h      m 
22    37 

s 
19.577    ^ 
19.508  ^ 
19.458   ^ 

19.433  — 

19.434  ' 
31 


Donliai- 
tion. 


+10  23 


// 


i  58.55 
67.49 


19.465 
19.527 
19.623 
19.755 
19.922 

20.124 
20.358 
20.622 
20.909 
21.215 


62 

06 

132 

167 

203 


234 

204 
287 
306 
815 


56.37 

55.25 
54.18 


106 
112 
112 
107 
96 


79 

58 

30 

1 


53.22 
62.43 
51.85 
51.65 
51.54  — 

33 

51.87 
52.54 
63.53 
54.85 
56.45 


67 

99 

132 

160 

184 


21.630       ;  58.29 


21.849 
22.163 


310 
314 
29^> 


22.402 


22.993 
23.210 
23.389 
23.528 
23.(524 


217 
179 

W 
5"? 


23.077 
23.0^0  -'- 
23.000   ^ 
23.011 


r>5 


23.529 


82 
102 


00.31 
;  02.49 

0-1.74 
,  07.01 

I  69.25 
71.40 
73.44 
75.31 

,  70.98 

,  78.44 

,  79.07 

,  80.00 

81.40 

81.91 


202 
218 


22."> 


227 
224 

21.=? 
2CV4 
1S7 
167 
14G 

123 
99 
74 
51 
26 


23.427  82.1 


23.310 
23.188 
23.003 
22.941 

22.829 
22.015    ^ 


117 
122 
125 
122 
112 


82.22  — 
82.03    ^ 


100 


81.05 
81.08 

,  80.32 

79.43 

'  78.41 


38 
.')7 
7fi 

SO 
102 


1 


I9.:^2f) 

\.0A7 

•o.or, 

rO.4 


51.07 
4\.V 


43.390  j^ 

43.263 

43.172 

43.120 

43.110  — 
34 


43.144 
43.222 
43.346 
43.517 
43.734 

43.996 
44.299 
44.641 
45.016 
45.414 

45.829 
46.250 
46.668 


78 
IM 
171 
217 


S03 
843 
874 
899 
415 

421 

418 


47.071  ^ 
379 

344 


47.450 

47.794 
48.094 
48.341 
48.530 
48.669 


300 
247 
189 
129 

66 


48.725  ^ 
48.727  — 
48.672  ^^ 
48.565  ^"^ 
48.414  ^^^ 

48.229 
48.018 
47.794 
47.568 
47.348 

47.145 
40.905  ^^ 
40. 8N 


185 


211 
224 

220 
220 
2(»3 


\rA 


43.<>40 


// 


77.70 
76.45 
74.84 
72.91 
70.70 

68.28 
65.66 
62.92 
60.11 
67.27 

64.47 
61.76 
49.20 
46.88 
44.73 


125 
181 
193 
221 


274 
281 


271 
256 
287 
210 
180 


42.93  ,^ 

108 
40.38   ^, 

39.71    ^ 

39.47  — 
17 


39.64 
40.22 
41.17 
42.48 
44.08 

45.88 
47.83 
49.84 
51.83 
63.70 


58 

131 
160 
180 


i9r> 

201 
199 
187 
106 


55.36^^ 

^^'^  106 
57.82   ^ 

58.50   ^ 

58.76  — 
16 

58.60 

58.02   '^ 

57.0,3   ^ 


08.97 


101 

78 


s 

6.608 
6.606 
6.428 
8.376  " 
8.366  — 

16 

6.372 
8.426  * 
8.620  ** 


137 
179 

219 


2S7 


8U 


8.607 
8.836 

7.005 
7.312 
7.600 
7.916 
8.248 

8.692 
8.937 
9.276 
9.597 
9.894 

10.159 
10.387  ^ 


344 


846 
338 

322 
297 
3&i 


1 
1 

I 

!l 
1 

1 

9 


n 
*0 


10.574  ^^ 
10.716**^ 
10.811   *!3 

49. 

10.860  gl3 
10.866  — 1 4 
10.832  ^4 

TO 

9S 

IZt 

r 

-4 

139  1  . 

I  4 

4 
4 


10.762 
10.664 

10.541 
10.402 
10.253 
10.099 


!4 
4 


w 

154 


145 

9.802      1 4 
9.068^^:4 

9.551  "" :  4 


6.560 


APPARENT  PLACES  OF  STARS,  1917 


51)1 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


A-Pegasl. 

Mag.  4.1 


RiKht 


h     m 
22    42 


Dwlliia. 
tkm. 


+23    7 


I 


»t 


00 


S2.0S8 
31.948 
31.880  " 
31.836  j^ 
81.822  — 

18 

31-840  ^ 
81.883  - 


31.883 
82.113 
32.282 

82.490 
82.733 
83.007 
88.807 
83.826 


90 

uo 


274 


119 


M.289 
S4.616 
84.928 
85.219 

86.480 
36.706 
85.893 
36.037 
36.137 


817 
313 


187 

144 

108 

66 


86.192 
86.206  — 
86.181  * 
86.122  * 
86.086  "* 


110 


35.926 
35.802 
35.668 
35.529 
85.392 

86J262 
35.143 
36.089 


194 
184 
189 
137 
180 

119 

lot 


53.67 
52.29 
50.76 
49.09 
47.41 

46.79 
44.28 
42.99 
41.96 
41.27 

40.96 
41.05 
41i»6 
42.46 
43.76 

45.42 
47.37 
49.59 
52.00 
54Ji6 

57.17 
59.80 
62.38 
64.87 
67.22 

69.37 
71.31 
73.00 
74.43 
75.56 

76.39 
76.91 


154 
168 
18B 
183 

151 
139 
IQB 


-5 

0 

60 

91 

180 

108 

196 


Mag.  \\.l 


KIght 
Aaoension. 


Ml 


385 
315 

194 
189 
143 
113 
83 


53 


77.11  * 
76.98  " 
76i^5  *^ 

74 

75.81 
74.79  «« 
73.52  ^^' 


31.883 
1.0S7 


l+o.m 

l-hOA 


42.77 
+0.427 


70 
130 
171 


li     m 
22    43 

38.185 

33.030  „^ 

32.914  "; 

32.840   ' 

32.813  — 
30 

32.833 

32.903 

33.023 

33.194 

33.416 

33.688 
34.005 
34.365 
34.761 
35.183 

35.625 
36.076 
36.524 
36.959 
37.367 

37.740 
38.066 
38.337 
38.547 
38.690 

38.765 


Derliiub- 
tkm. 


-51  44 


// 


873 


317 
360 
396 
433 
443 

451 
446 
485 
408 
873 


836 
371 
310 
143 

75 


188 
177 
313 
341 
365 

383 
394 
301 
301 


82.36 
80.98 
79.21 
77.09 
74.68 

72.08 
69.21 
66.27 
63.26 
60.25 

57.29 
54.44 
51.77 
49.33 
47.18 

45.37 

43.93 

42.91 

42.32 

u 

42.18  — 

81 

42.40 


38.771  — 
38.714  ^^ 
38.599  "•' 
38.434  ^^'* 

3»t 

88.228 

334 

351 
357 
352 
23rt 


387 
344 
215 
181 


144 

103 

60 


43.22 
44.36 
45.84 
47.63 

49.63 
51.79 
63.99 
56.14 


73 

114 
148 
179 
300 

216 
330 
315 
303 


87.994 
87.743 
87.486 
37.234 

86.998 


86.786  **    I  62.69 
36.605  "^  !  61.58 


812 


158.17 

I  180 

i  59.97  j^^ 

!  «^-4«  113 
62.59   ^^ 

63.30   ' 

i  63.56  " 

20 

63.36 

87 
111 


T  AquarU. 

Ma^.  4.2 


RiRht 
Awenslon. 


h      m 
22    45 


12.378 
12.310 
12.262 
12.238 
12.239 

12.209 
12.329 
12.420 
12.648 
12.709 

12.905 
13.133 
13.393 


68 
48 
34 

1 
80 

80 

91 

13K 

181 

198 

238 

360 
383 


Derlliui- 
tion. 


-14     I 


// 


51.86 
52.04 


18 
8 


52.07  — 
51.94   " 


51.61 

51.10 
60.38 
49.46 
48.32 
46.99 

45.46 
43.75 
41.92 


13.676  '^^  I  39.98 


32.885 
J.6i5 


-0.03 
'0.3 


[    1.61 

1+0.07 
1+0.4 


72.77 
-1.269 


-f-0.08 
-0.3 


13.980 

14.298 
14.621 
14.942 
15.252 
15.545 

16.810 
16.044 
16.239 
16.394 
16.504 


804 

31K 


833 
331 
310 


195 
155 
110 

66 


16.570 
16.594  — 
16.579  ** 


16.529 
16.449 

16.348 
16.230 
16.105 
15.978 
15.855 

16.742 
15.640 
15.556 


50 

80 

101 

118 
135 
127 
12:) 
113 

Ur2 

84 


37.98 

35.98 
34.02 
32.16 
!  30.45 
28.92 

127.69 

;  26.54 

25.74 

25.20 

24.94 

24.92 
25.14 
25.54 
26.09 
26.76 

27.51 
28.27 
29.02 
29.72 
30.35 

30.89 
31.31 
31.58 


33 
51 

72 

92 

114 

183 

168 

171 
183 
194 

aoo 

300 

196 
IHA 
171 
153 
183 

105 

80 

54 

36 

2 

22 

40 

&rt 

67 
75 

76 
75 
70 
6:) 
54 

42 
27 


11.957 
1.031 


+0.OG 
+0.4 


61.42 
+0.02 


/i  Pegaii. 
Mag.  :^7 


Ri»;ht 
Atceasion. 


h      m 
22     45 

59.914  ^ 
69.820  ^ 
69.748  ^, 
59.700  j^ 
69.682  — 


lion. 


-r  24      f) 


58.15 
56.77  *■  ■ 

l.Vi 


69.697 
69.745 
69.833 
69.960 
60.127 

60.333 
60.574 
60.847^ 
61.147*" 


4^ 

88 

127 

167 

206 


241 


61.466 

61.798 
62.133 
62.463 
62.779 
63.073 

63.338 
63.569 
63.700 
63.907 
64.010 


311) 
332 


55.22 
53.54 
51.84 

50.18 
48.63 
47.27 
46.19 
;  45.44 

I  45.05 

:  45.08 

45.53 

46.:^ 

47.64 


ItW 
170 
100 


IJo 

lOS 


3«» 

:t 

4') 

85 

120 

162 


335 
330 
316 
294 
2^5 


231 
191 
147 


103  .  ^ 


fiO 


I  49.26 
51.18^^ 
53. S8  ^ 
55.78  ^^ 
58.34^ 

264 

:  60.98 
!  63.6:^  '^ 
I  66.24  '^^ 

I  '>53 

,  ,-  240 


64.070  J. 
64.087  -- 
64.006  :*[ 
64.011  '*^ 
63.926   "^ 

107 

63.819 


6:^.604 
63.560 
63.421 
63.283 

6:i.l50 
63.029 
62.922 

59.749 


125 
134 
130 

i:is 

133 


121 
107 


I 

1 

i  73.39 
I  75.3<s 
!  77.13 
'  78.62 
79.80 

i  80.70 
;  81.27 
i  81.51 
181.42 
81.02 

i  80.81 

79.x  1 

;  78.04 


'.'22 

UK) 
17.'> 
14«) 
118 
90 

-  ^ 

24 

9 
40 
71 

100 

127 


40.83 


■V^.Ofe 
-VOA 
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APPARENT  PLACES  OF  STARS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON 


WaahliiKton 
Mean  TTmc. 


Jan.  1.2 
11.1 
21.1 
31.1 

Feb.  10.1 

20.0 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
:M).8 

May  10.8 
20.8 

30.8 

JuiH^    9.7 

19.7 

2t).7 

July     9.7 

19.<) 

Auir.  ^fy 
KS.5 
lis. 5 

17.5 

'27  A 

Oct.      7  A 

17. J 

27.1 

Hi.:i 
l)iM-.    (;.2 

1U.2 
2r,:2 

:i»i.-2 

Sl'<'  o.  Tall  o 


I  Cephel. 
Mag.  3.7 


Right 
Asrcasion. 


h 
22 


Derlino- 
tion. 


m 
4B 


+65  45 


42.05 
41.69 
41.38 
41.12 
40.95 

40.86 
40.86 
40.96 
41.17 
41.46 

41.84 
42.30 
42.82 
43.38 
43.98 

44.59 
15.20 
•15.70 
•10.35 
4(>.85 

47.30 
■17. (i7 
47.97 
4S.IS 
■1S.3() 

•1S.34 

-is.ao 

•IS.  IS 
-17.99 
•17.72 

47.10 
47.04 
M\XA 
4r>.21 
1;)./  / 

45.S3 
41.91 
44.51 


4:i.;«)9 
2A'M\ 

+0.04 


ft 


36 
31 
36 
17 
9 

0 
10 
21 
29 
3K 

46 
52 
56 
60 
61 

(U 

M\ 
.V) 
4.'> 

37 

'M) 
21 
12 

4 

4 
12 
!•» 
27 
32 

3(1 
•U) 
4i 
44 
44 

42 
41) 


'  70.14 
68.48 


166 
66.34  ^" 

. ,.  254 


63.80 
60.98 


2K2 
299 


57.99 
64.95^ 
51.98^ 
49.22  ^* 
46.77  ^ 

204 

^^•18i02 
42.16   ^ 

41.73  — 

41.89    ^* 
74 

42.63 

'  43.93  '"^ 

I        if       W^f,      1^ 

4;>./() 

'  4S.07  ^" 

,  50.79  ^^ 
30K 

■  53.87 

=  57.21 

3r>7 


334 


(M  .44 
(iS.Ki'*"^ 

370 
I  _  ►     .  -  3;V.) 

-V  wr  •»•»! 

:  s"  ()•>  '^•' 

ISl.SS^'^ 
240 


i  S7.31 
i  S9.35 
:  90. S7 

'  9l.s:i 


21)1 


i:.2 


40 


92.0:i 

9 1 .21 

:  S!>.s9 


2<» 


7l» 
13.-1 


48.9s 

-0.11 
-0.3 


A.  Aqumzli. 
Mag.  3.8 


RlfSht 
AKenskm. 


h      m 
22    48 


Derllna- 
tton. 


9 

17.630 
17.461 
17.411 
17.384 


-80 


tf 


00 
60 
37 
3 


17.381  — 
26 

17.407 


17.463 
17.550 
17.672 
17.829 

18.019 
18.243 
18.497 
18.777 
19.077 

19.390 


19.709 
20.026  •''^' 


56 

87 

123 

157 

190 

324 
254 
380 
300 
313 


319 


20.331 
20.620 

20.882 
21.114 
21.308 


30."! 
2S9 
262 


232 

i:>3 


21.461 

21.572"^ 

GK 

21.640 
21.667-- 
2I.(i55    ^'^ 


21.610 
21.536 

21 .442 
21.332 
21.212 
21.090 


74 
94 


110 
120 

1  «■«* 


20.973  "" 

111 


20.8(J2 
2().7(;3 
20.679 


17.113 
1.010 


9\> 
S4 


76.29 
76.70 
77.01 
77.19 


41 

31 
18 
3 


77.22  — 

15 

77.07 
76.73 
76.18 
75.39 
74.37 


73.11 
71.66 
70.00 
68.19 
66.27 

64.29 
62.28 
60.32 
58.44 
56.69 


34 

55 

70 

103 

136 

145 
166 
181 
193 

196 

201 
196 
1R8 
175 
156 


55.13 

c.»  «.»  136 
Oo.i  I 

5-'.6o  '" 
51.77   •^'' 

-II-       "*^ 

311 

50.76  j^ 
50.62  — 
50.r»8     ^ 


50.93 
51 .32 

51 .82 
52.40 
53.03 
53.68 
54.31 

5-1.92 
55.48 
55.97 


25 
39 
oO 

:>8 

63 
(» 

01 
49 


77.70 
-0.141 


+0.06 
1+0.4 


+0.01 


pindi. 
Mag.  6.1 


Asoonsloii. 


h      m 
22    48 

8 

53.93  ^ 
53.54  * 
53.23 
53.01 
52.88 


52.84 
52.89 
53.04 
53.30 
53.64 

54.07 
54.58 
55.17 
55.82 
56.51 

57.24 
57.99 
58.73 
59.45 
60.12 

60.74 
61.28 
61.73 
62.07 
62.29 

62.39 
62.38 
62.23 
61.97 
61.62 

61.19 
0)0.69 
60.15 
59.59 
59.02 

58.49 
57.99 
57.55 


81 
33 
18 

4 

5 
15 
36 
34 

43 

51 
59 
65 
60 
73 

75 
74 
72 
67 
62 

54 

45 
34 
22 

10 

1 

15 
26 
35 
43 

50 
54 
56 
57 
53 

50 
44 


tkm. 


-70  30 


ft 


75.09 
73.05 
70.55 
67.68 
64.50 

61.11 
57.55 
53.94 
50.35 
46.85 

43.50 
40.39 
37.56 
35.10 
33.04 

31.43 
30.31 
29.70 


304 
250 
387 
318 


S56 

361 
850 
350 


311 


161 


112 
61 


29.61  — 

30.06   ^ 
94 

31.00 

142 

IM 


32.42 
34.26 
36.46 
38.94 


.  220 


248 
267 
41.61 

44.37  ^« 


47.11 


274 


49.72  *^ 


52.10 


33S 
203 


^'^^  161 
55.74  ^„ 

56.85   ^ 

57.41  — 

57.38     ' 
60 

56.78 


55.60 


118 


53.87  ^^ 


53.950 
2.998 


6:^.03 
-2.826 


Mag. 


Rilfat 


h     m 
22    50 


s 
15.280 
16.1S7 
15.133 
15.103  " 
15.006  — 


n 

54 


54 


UB 


15.122 
15.176 
15.264  " 
15.386 
15.544 

15.736 
15.963 
16.220  *' 
16.503 
16.809 


41J 
40J 


819  1 


MJ 

30. 

28.1 
17.454** '26.1 
17.778  ^!24.J 
18.093  '**  j  23. 
18.389  ^ !  21.1 


17.128 


271 


+0.0S 


+0.18 


240 


20  JS, 
19JI 


1SJ0' 


18.660 
18.900 

19.101  "^  i  18* 
19.261 '" !  18.44 
19.377  "* 

72 

19.449  ^!  18.41 

19.477—  =  18.71 

19.465  "  W.30 

19.419  ^jWH 

19.342  "20.77 
100 

19.242  !  21.61 
19.125"'!  22.45 
19.000*^'  23.26 
18.871  ^*  i  24.00 
18.746^^  24.65 

117 

18.629      :25.1T 
18.524  ^^  ;  25.56  J 
18.435  ®i2-3.:S 


14.807 
1.042 


45.11 
-0.2« 


+0.06 
\^A 


^.02 
-0.3 
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504  APPARENT  PLACES  OF  STARS,  1917. 


FOR  THE. UPPER  TRANSIT  AT  WASfflNGTON. 


Washlnctoii 
IfflanTimp. 


Jan.     1.2 

11.2 

21.1 

31.1 

Ftob.  10.1 

20.0 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.7 

19.7 

29.7 

July     9.7 

19.6 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.4 

Ck;t.     7.4 

17.4 

27.4 

Nov.    6.3 

16.3 

20.3 

Doc.    6.3 

16.2 
26.2 
36.2 


Mean  Pliuo 
Soc:  d,  Tan  (7 


55  Pegasi. 

Mag.  4.7 


Right 
Ascension. 


Declina- 
tion. 


h 
23 


Dl 

2 


+  8  57 


s 
49.746 
49.664 
49.599 
49.554 


tV5 
45 


49.534  — 

0 


46.07 
45.14 
44.15 
43.17 
42.23 


ir  I 


49.540         41.39 

49.577 

49.648 

49.752 

49.896 

50.076 
»).291 
60.538 
50.812 
51.109 


87 

71 

104 

144 

180 


10 
99 
98 
94 
84 

67 

48 


aifi 

347 
274 
297 
311 


40.43 

41.11 

42.10 

143.40 

44.97 


51.420  46.76 
51.738 '^**  48.73 
52.056^^**    50.85 


3(}< 
292 
267 


52.363 
52.655 

53.160 
53.362 
53.524 
5:i.645 

53.725 
63.765 
53.76« 
63.736 
53.676 

53.593 
53.494 
63.383 
53.267  "': 
63.150^^' 

113 


2U2 
102 
121 

no 

40 

a 

•A'2 

S3 

W 
111 


'40.72 

i  40.24 

!  40.02  — 

40.07     * 
96 

68 

99 

180 

157 

179 

197 
212 
219 
220 
218 

209 
197 
181 

m) 

14U 


53.04 
55.24 

57.42 
59.51 
61.48 
63.29 
64.89 

6<).29 
,.-  ,-  lit) 

6^.39 
69.07 
69.5^1 

69.77 


94 
68 
47 

69 .80  - 1 
69.63    ^' 


iw 


53.037 
52.931 
52.8:^7   ^ 

49.342 
1.012 


D^c^,  l)^f7    LOA 


69.27 
68.74 

68.0t> 
67.25 
6<).34 

3S.97 
+0.158 

-o.oi~ 

-0.2 


3(i 

81 
91 


C^AquazU. 
Mag.  3.8 


t 
Right  Declina- 

Ajoenskui.  1      tion. 


h     m 
23     5 


-21  36 


tt 


1.916 
1.827 
1.759 
1.713 


89 
68 
46 


21 

1.092  — 

7 

1.099 


1.738 
1.811 
1.919 
2.063 

2.246 
2.464 
2.716 
2.996 
3.302 

3.624 
3.955 

4.288 
4.615 
4.925  ^^« 

287 

5.212 
5.467  ^''^ 

219 


89 

73 

108 

144 

183 

218 
252 
280 
306 
322 


331 

333 
327 


178  ! 


5.686 
5.864 
5.997  ^^ 

88 

44 

2 

37 
09 
9.') 

11.0 
126 
i;J3 
132 
126 

116 
102 


86.19 

I  86.14 

■85.85 

85.34 

84.60 

83.64 
82.45 
81.05 
79,44 
77.66 

75.73 
73.67 
71.62 
69.33 
67.16 

65.05 
63.05 
61.21 
59.59 
58.21 

57.13 
56.35 
55.87 


'55.72-- 


55. 8i 


5 
29 

51 
74 
96 

119 
140 
161 
178 
198 

206 

2U 
219 
218 
210 

200 
184 
162 
138 
108 

78 
48 
15 

if) 
41 


6.085 
6.129 
6.131 
6.094 
6.025 

5.930 
5.815 
5.669 
5.556 
5.41i4 

5.298 
5.182 
5.0i>0 

1.376 
1.076 


-hO.06 
+0.4 


56.28 

•  56.94 
'  57.78 

I 

I  58.77 
.  59.84 

,  60.93 
I  62.00 
i  62.90 
;  63.80 
I  64.57 

65.10 
65.4  L 
6,').51 

83.65 
-0.390, 

-0.2 


66 

84 

99 

107 

KK) 

107 
99 
S7 
71 
53 

31 
10 


7t  Cepbel. 
Mag.  4.6 


Right 


h 
23 


m 
5 


s 

13.10 
12.42 
11.82 
11.32 
10.93 

10.69 
10.69 
10.65 
10.87 
11.23 

11.74 
12.39 
13.13 
13.95 
14.83 

15.74 
16.66 
17.55 
18.40 
19.18 

19.86 
20.46 
20.94 
21.30 
21.54 

21.63 
21.61 
21.46 
21.18 
20.81 

20.33 
19.77 
19.13 
18.44 
17.70 

16.95 
16.21 
15.50 


Mag. 


tion. 


+74  66 


// 


66 
60 
fiO 
89 
84 


42.60 
41.18 
39.31 


187 


,36.96 
I  34.27  ^ 


31.31 
-  .  28.20 
26.09 
22.11 
19.36 


6 
88 
86 
51 


311 
8U 


66 
74 
88 
88 
91 

92 

89 
85 
78 

68 

60 
48 
36 
24 
0 

2 
15 

28 
37 

48 

56 

69 
74 
75 

74 
71 


16.96 
16.00 
13.56 
12.67  3^ 
12.36  — 


375 
840 

196 

145 

88 


12.64 
13.61 
14.95 
16.90 
19.32 

22.14 
25.32 
28.77  "^ 
32.41^ 
.  36.18  ^" 

<  381 

39.99 
43.77  ^^ 


87 

144 
195 
242 
282 


318 


Right 


47.43 
50.91 
54.13 

57.00 
59.46 
61.45 
62.89 
63.76 

64.02 
63.66 
62.69 


366 
348 
322 
287 


246 

199 

144 

87 

26 

36 
97 


10.234 


\ 


z,m^ 


19.07 
-V3.718 


149 

lis 

85 
49 


34 

78 
125 
171 
218 


h     I 
23    i 

s 
40.447 
40.29S 
40.180 
40.096 
40.046 

40.037 
40.071 
40.149 
40.274 
40.446 

40.663 
40.926 
41.280 
41.671 
41.941 

42.334 
42.739 
43.147 
43.548 
43.931 

44.286 
44.603 
44.874  ^^ 
45.093  ^^\ 
45.255  ^^ 

102 

45.357  ^j 
45.398  — 
45.382  ^® 
45.313  ^ 
45.198  "■" 

154 
45.044 
44.862 
44.660 
44.447 
44.236 

44.031 
43.841 
43.674  ^^ 


304 
341 
370 
9B3 


405 
408 
401 
383 
355 


3i: 


\n 

202 
213 
211 
20> 


190 


39.922 
1.432 


\^ 
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r~^ 


ftan 


1.2 
LI. 2 
21.1 
U.l 
LO.l 

20.0 
2.0 
12.0 
22.0 
31.9 

10.9 
20.9 
30.9 
10.8 
20.8 

30.8 

I    9.7 

19.7 

29.7 

9.7 

19.6 
29.6 
.  8.6 
18.6 
28.5 

t.  7.5 
17.5 
27.4 

.  7.4 
17.4 

27.4 

r.    6.3 

16.3 

26.3 

.     G.3 

16.2 
26.2 
36.2 


Mag.  5.2 


Right 


h     m 
23     7 


f 
33.156 
33.072 
33.005 
32.956 


67 
49 


32.932^ 
1 

32.933 
32.966  " 
33.082  ^ 


102 

117 
176 

ai 

H3 

271 


UO 


818 
318 


Place 
Tana 


33.134 

33.271 

83.447 
83.658 
83.901 
34.172 
34.466 

34.776 
35.094 
35.412 
35.721 
36.015 

36.284 
36.525 
36.730 
36.897 
37.023 

37.108 
37.153 
37.160  — 
87.133  ^ 


Ml 

167 


86 


45 


66 

79 

96 
108 
114 


37.078 

36.999 
36.903 
36.795 
36.681 
36.565"* 

113 
36.452 
36.347 
36.252 


105 
95 


Derlinor 
tkm. 


+  8  16 


// 


16.17 
15.26 
14.32 
13.37 
12.48 

11.69 
11.06 
10.63 


91 
94 
96 
89 
79 

63 
43 


19 
10.44  — 

10J>4   **^ 


10.92 
11.63 
12.65 
13.95 
15.53 

17.32 
19.28 
21.39 
23.57 

25.77 

27.92 
29.98 
31.92 
33.69 
35.26 

36.62 
37.74 
38.64 
39.29 
39.72 

39.93 
39.94 
39.74 
39.38 
38.86 

38.18 
37.39 
36.51 


71 

108 

lao 

168 
179 

196 
211 
318 


816 


194 

177 
167 
136 

112 
90 
66 
43 
21 

1 

20 
36 
62 
68 

79 


M.4 


32.720 
1.01J 


9.18 
-h0.145 


0  H^  CaaslofeUe. 
Mag.  5.6 


Right 
AaBflnslon. 


h  m 
23  9 


■ 

16.539 
16.287 
16.066 
15.885 
15.754 

15.681 
15.675 
15.737 
15.873 
16.079 

16.355 
16.694 
17.087 
17.525 
17.995 

18.486 
18.983 
19.473 
19.942 
20.381 

20.778 
21.126 
21.417 
21.647 
21.812 

21.912 
21.948 
21.923 
21.842 
21.709 

21.531 
21.315 
21.070 
20.801 
20.520 

20.233 
19.95  L 
19.682 

16.897 
1.S22 


2S2 
221 
181 
131 
73 


6 

62 

136 

206 

276 


438 
470 
491 

497 
490 
409 
4S0 

887 

348 

291 


165 
100 

30 

25 

81 

133 

178 

216 
245 
2C9 
281 
287 

2S2 

269 


Doi'linur 
tioD. 


+56  42 


tr 


56.74 
55.29 
53.40 
51.13 
48.57 

45.84 
43.05 
40.31 


145 
189 

256 
273 

279 

r4 

255 


37.76 

35.48 

191 

33.57 

32.11 
31.17 
30.76  - 
30.91 


146 
94 
41 
16 
70 


31.61 
32.84 
34.58 


123 
174 


36.77  "• 

268 

892 

318 
336 
350 
354 

360 


39.35 

42.27 
45.45 
4S.81 
52.31 
55.85 

59.35 
62.77 
66.02 
69.04 
71.78 


342 
82.'! 
302 
274 
237 

7«-ll  151 

78.62    ^, 

79.09  -  ' 

8 


-0,01 
-0.2 


l-hO.Oo 
1+0.4 


79.01 
78.38 
77.23 

35.99 
+1.623 


63 
115 


-0.10 
-0.2 


Mag.  4.4 


Right 


h 
23 


m 
10 


I 
1.974 
1.893 
1.826 
1.782 
1.760 

1.762 
1.795 
1.861 
1.959 
2.094 

2.265 
2.473 
2.712 
2.979 
3.270 

3.577 
3.894 
4.212 
4.524 
4.819 

5.092 
5.338 


M 
67 
44 

•a 

2 

33 

66 

W 

135 

171 

20!f 
2B9 
267 
291 
307 

317 
81M 
312 
20.') 
273 

24t; 


DcK-liiiii- 
tion. 


-  i\  29 

46.88   ^. 

38 
26 


46.35 

;  46.73 

:  46.99    j^ 

147. li- 
ft 

47.05 
I  4«.79 
146.30 

45.61 

44.66 

43.48 
42.07  "^ 

163 

176 
190 
201 


26 
40 
69 
ft> 
118 


40.44 

38.68 
30.78 


34.7: 


203 


5m tf  209 
.i>4' 


5.719 
5.852 


172 
133 

88 


5.940  ^. 
5.990  ., 
5.999-- 
5.976   ^ 

55 


32.74 

30.72  '^^ 

!  28.78  '^ 

I  26.90  **** 

I  166 

'25.30 

I  23.81  "• 
!  22.57  "* 


5.92  L 

6.844 
5.745 
5.637 
5.524 
5.408 

5.295 
5.192 
5.0(»8 


1 1 
w 

lOH 
113 
IIU 
lU 

io;{ 

94 


I  21.59 
120.84 

i  20.39 

20.14 

20.1  L 

I  20.30 

120.67 

.21.10 
121.72 
■  22.30 
.  23.0:  J 
i  23.71 

i  21. 38 
125.01 
:  25.57 


75 
45 

2'i 

:i 

19 
37 
49 

.'>G 

07 
08 
67 

63 

50 


1.450 
1.006 


48.00 
-O.W-V 


t/y  Aquarii. 
Mai;.  4.5 


]ii»;hi  IiiH-Ihia- 

AflLtnislun.  .      tiun. 


h 
23 


III 
11 


-  9   31 


33.208 
33.126 
33.061 
33.015  .^^ 
32.992  — 


K2 

4'i 


=  82.75 

!s:{.i4 
■  83.;i8 


30 
24 


32.99-1 
33.027 
33.092 
33.189 
33.324 


Si 

05 

'J7 

13.> 

172 


^     11 
83.49  — 

83.43     ^ 
25 


,8:i.lK 

82.74 

82.07 

81.18 

;  80.05 


33.49f>     .  ■•  78.71 
33.702  *^M  77.16 

23^  I  .. 


33.940 
34.209 
34.500 

34.809 
35.127^^** 
35.447  ^^ 


2(H» 
•JOl 
309 


31.'> 
2\n* 
•27H 


35.762 
36.061 

36.339 
36.587  '^^'^ 
36.801  '^^\ 
36.977  ^"'"' 

131 


.1 


37.111 
37.201 


37.255  ^j 
37.206  --- 
37.242   '* 

:•» 
w> 

lOi) 
11  r*. 

ll<) 
li:i 

1U.~> 


44 

67 

89 

113 

134 

155 

75.43  ^^ 

'  73.55  ^^ 

71.57^* 
204 

69.53 

67.49  ^ 

65.49  ^ 

;  63.58  ''' 

:  01.82  ^'® 

1.50 
00.20 
I  58.91  ^^ 

■  Ol. ol 

,50.96  *^ 

150.40  ^ 
30 

56.10     , 

I  50.03  -^ 

'50.20   ^' 


37.189 

37.110 
37.014 
30.005 
30.789 
30.073 

30.500 
30.455 
30.30  L 


50.55 
'  57.05 


35 
50 
62 


!  57.07 
58.3: 


i  59.10 
i  59.83 
i  00.52 

01.17 

:  01.74 

02.22 


;o 

73 
73 
09 
05 

57 
48 


+0.06 
1+0.4 


+O.VU 


32.060 


83.99 
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WashiDffton 
Kean  Tunc. 


Jan.  1.2 
11.2 
21.J 
31.1 

Feb.  10.1 

20.1 
Mar.  2.0 
12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.8 

10.7 

29.7 

Julv     9.7 

]9.(i 
2{)A> 
Auir.  8.(» 
1«.<) 
28.5 

Sept.  7.5 
17.0 
27. r> 

Oct.     7.1 

17.1 

27.4 

N<»v.  u.:\ 
20.  :i 

Dot'.     ViM 

u;.2 

2(>.2 

:5<).2 

Mean  Place 
»Soc  d,  Tan  a 


^^Tnoaiue. 
Mag.  4.1 


Right 
Aacenslon. 


h     m 
23    12 


8 

36.035 
35.791 
35.588 
35.431 
35.326 

35.277 
35.285 
35.354 
35.485 
35.680 

35.935 
36.249 
36.617 
37.033 
37.490 

37.977 
38.482 
38.99:i 
39.498 
39.981 


244 
208 
157 
105 
49 


8 

eg 

131 
105 
255 


314 
308 
416 

457 
4«7 


DecUnap 
tion. 


-58  40 
// 

99.83 


98.44 
96.59 
94.33 
91.72 

88.84 
a5.72 
82.46 
79.12 
75.77 

72.46 
69.28 
66.29 
63.55 
61.12 


130 
185 
226 
261 
288 


.•ill 
.W.5 
4M 
4.'iO 


40.4:u 


41.181 
41.4r>0 
41.G66 


3-lft     - 


270 
20rt 
127 


312 
326 
334 
335 
331 

318 
200 

274 
243 
206 


.  ^^'^^  164 

j  50.23  ^^ 
I  55.52  22 
I  55.30  — 

29 

j  55.59 

50.30   '" 

I  .')  /  .Ob 

I  59.21  ^^^ 
I  l<)s 

01.19 

22fi 


41.793   ^,  103.45 

r»5.88 

i  (W.40 


41.840-  ■ 
41.810  ■*" 
41.700*"^ 
4L.537*"'-^ 

225 


24.J 


•>-jO 


70.9r)  ""' 

1  7:t.2«  ^" 
I  2i»i 


41.312 
41.042 
40.741 


270 


75.45 
77.30 


301    ;   -o   .. 


31S 


1 8.  /  5 


10.42:r     i  79.75 


IS') 
KK) 


40.009 

39.783 
39.4«6 
39.2J6 


321 
31»'> 


80.25 


5<i 
3 


80.22 


2«>7  .  ., 


270 


9.00 
78.60 


10(i 


Of  Dto  a     l-hO. 


35.551 
1.924 


88.70 
-1.044 


07 
4 


+0.11 
-0.2 


y  PiBoliim. 

Mag.  3.8 


Risht 
AacwnaJon. 


Derlimk- 
Uon. 


h 
23 


m 
12 


8 

52.229 
52.147 
52.081 
52.033 
52.008 

52.008 
52.038 
52.100 
52.197 


+  2  49 


// 


82 
66 
48 

25 
0 


30 
62 
07 


52.331  ^  I 

170  ■ 

52.501 


48.24 
47.49 
46.75 
46.07 
45.47 

44.99 
44.70   ^, 
44.59  — 
44.74   ^* 

40 
60 


75 
74 
68 
60 

48 

20 


52.707 
52.945 
53.213 
53.503 


206,' 
238  I 
268  ' 
290  I 
309 


53.812 
54.128  ^^^  \ 
54.447  ^^^ 
54.758  ^^^ 
55.054  ^  ' 

274  I 
55.328 
55.573  ^^^ 


55.784 


211 


55.958  ^""* 


132  ' 
03  i 


52 


50.090 

50.183 
50.2:i5   j^i 
50.249  —  i 

50.229   ^, 

49  I 

73 


50.180 

5<M07 
56.010 
55.913 
55.804 
55.(i92 

55.5S3 
55.480 
55.3.S6 

5i.7:;i 

l.lKll 


45.14 

45.83 
46.78 
48.02 
49.50 
51.20 

53.08 
55.08 
57.15 
59.26 
61.32 

63.31 
65.18 
60.80 
08.30 
09.63 

70.67 
71.47 
72.05 

72.5-1  — 

5 


05 
124 
148 
170 
188 

200 
207 
211 
206 
199 

1«7 
168 
150 
127 
104 

81) 

5.S 
35 


91 
103 
10«) 
112 
HX» 

103 
94 


72.49 

72.27 

I  71.91 

171.43 

70.84 

70.18 
;  09.44 
i  08.08 

I 

42.94 
■VO.OU) 


22 
36 

4H 

60 

74 
76 


y  Sonlptozls. 
Mag.  4.5 


Risht 
ABWinsfcWL 


I 


+O.Oii 
+0.4 


h 
23 


m 
14 


8 

21.281 
21.168 
21.075 
21.008 
20.967 

20.959 
20.985 
21.048 
21.150 
21.291 

21.474 
21.697 
21.957 
22.251 
22.571 

22.912 
23.267 


113 

08 

67 
41 

8 


26 

63 

102 

141 

183 

223 
260 
204 

320 
341 

355 


23.625  ^'^ 

23.976  ^* 


338 
314 


283 


24.314 

24.628 

24.911 

25.155  ^" 

25.:J55  ^ 

25.507  ^^^ 
103 

25.610 

25.06:^ 

25.669 

25.631 

25.555 


53 

t> 

38 

76 

108 

131 
147 
l.W 


25.447 
25.316 
25.16^ 
25.013 
24.855  ^^ 

154 

24.701 
24.557 
24.429 


144 
128 


20.084 

^  1. 10-2 
+Vi.V^ 


tloo. 


oCephf 
Mag.  4.1 


Rllht 


-32  58 


## 


e9M 

68.14 
68.39 
67.34 
66.00 

64.39 
62.55 
60.49 
58.26 
55.89 

53.43 
50.91 
48.39 
45.92 
43.56 

41.37 
39.38 
37.67 
36.26 
35.20 


42 

75 
106 
134 
161 

184 


237 
246 

283 
252 
347 


310 


100 

in 

141 

106 

60 


34.51    ,, 
32 

34.19  — 
34.24  ^ 
34.66  *^ 
35.42    '^ 

105 

36.47 
37.76  '^ 


39.22 
40.79 
42.39 

43.95 
45.39 
40.65 
47.68 
48.43 


146 
157 
160 
156 

144 
126 

103 


75 


16 


48.89    j^ 

49.01  — 
48.80  ^^ 


63.88 
-0.049 


h     m 
23    15 

s 
11.75 
11.32  I 
10.93  * 
10.60 
10.35 


33 


4! 

4i 
4! 


10.19 
10.12 
10.16 
10.30 
10.55 

10.90 
11.34 
11.85 
12.43 
13.06 

13.71 
14.37 
15.02 
15.65 
16.23 

16.76 
17.22 
17.61 
17.90 
18.11 

18.23 
18.27 
18.22 
18.08 
17.86 

17.58 
17.24 
16.85 
16.42 
15.96 

15.49 
15.02 
14.57 


16 
7    » 

-  31 

2! 
21 

2^ 
2! 
2 

21 

21 

2( 

2: 

2; 

2i 

,21 


14 
25 

S5 

44 

51 

n 

83 

65 

66 
65 

63| 
58] 
53 


46  i 
39 

"j 

21  I 
12 


29 
■33 
36 
40 
43 


o 
14 
22 

2R 

34 
39 
43  I 


47 
51 

w 

58 
61 

(H 
66 

6S 


;6» 

" ;  70 

47 

70 

^'170 


45  1 


69 


^V^.^ 
-^.*I 


\ 


12.670 
2.631 


2i 
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i.  1.2 
11.2 
21.1 
81.1 

h.  10.1 

20.1 
V.  2.0 
12.0 
22.0 
31.9 

pr.  10.9 
20.9 
30.9 

kf  10.8 
20.8 

30.8 

ne   9.8 

19.7 

29.7 

ly    9.7 

19.6 
29.6 
ig.  8.6 
18.6 
28.5 

pt.  7.5 
17.5 
27.5 

rt.  7.4 
17.4 

27.4 

)V.    6.3 

16.3 

26.3 

5C.     6.3 

16.2 
26.2 
36.2 


TPefMi. 

Mag.  4.6 


Right 

AfCMWtoL 


h     m 
23    16 


8 

31.962 
31.856 
31.764 
31.694 
31.647 

31.631 
31.648 
31.703 
31.796 
31.932 

32.109 
32.326 
32.580 
32.863 

33.172 

33.498 
33.833 
34.168 
34.495 

35.091 
35.345 
35.563 
35.742 
35.878 


106 
92 

70 
47 
16 

17 
55 

03 
136 
177 

317 
254 


309 
326 

836 

335 
337 
300 
287 


254 
218 
170 
136 
05 

35.973 
36.025  j3 
36.038  — 
36.015  " 
35.962  ^ 

80 


a  Place 
9,  Tana 


35.882 
35.782 
35.667 
35.542 
35.413 

35.283 
35.158 
35.042 


100 
115 
125 
129 
130 

125 

116 


Declina- 
tkm. 


+23  17 


/* 


20.96 
19.77 
18.40 
16.91 
15.35 

13.80 

12.34 

11.04 

9.98 

9.21 


119 
137 
149 
156 
155 


146 

130 

106 

77 

45 


8.76  ^ 
8.70  — 
9.04   " 

9.77  ^ 
10.88  "* 

146 

12.34 


14.12 
16.17 
18.42 
20.84 

23.35 
25.89 
28.42 
30.88 
33.22 

35.39 
37.37 
39.13 
40.63 
41.87 

42.83 
43.49 
43.85 


43.91  — 

43.66   ^ 
53 


178 
205 
235 
242 
251 

264 
253 
346 
234 
217 

108 
176 
150 
124 
96 


&^  Aqoaxll. 
Mag.  4.2 


Right 
Aflcensloii. 


66 
36 
6 


43.13 
42.31 
41.23 


82 
106 


31.586 
1.089 


8.86 
■fO.430 


h     m 
23    18 


f 
37.369 
37.274 
37.197 
37.139 
37.105 

37.098 
37.122 
37.179 
37.270 
37.400 

37.568 
37.772 
38.010 
38.280 
38.577 

38.891 
39.218 
39.549 
39.875 
40.187 

40.479 
40.742 
40.971 
41.160 
41.306 

41.407 
41.464 


95 
77 
58 

84 

7 

24 

57 

91 

130 

168 

204 
238 
270 
397 
314 

327 
331 
336 
313 
392 

263 
220 
180 
146 
101 

57 


41.480  — 
41.457  ^ 
41.401  ^ 

84 

41.317 
41.213 
41.093 
40.966 
40.837 


Derlina- 
tkm. 


-20  32 


// 


76.21  ^ 
76.25  — 
76.05  ^ 
75.63  *^ 
74.97   " 

88 


74.09 
72.96 
71.63 
70.08 
68.34 

66.43 
64.38 
62.23 
60.03 
57.82 

55.66 
53.60 
51.69 
49.98 
48.51 


113 
133 
155 
174 
191 

20ft 
216 
230 
321 
316 


206 
191 
171 
147 
119 


40.711 

40.593 
40.485 


104 
120 
127 
129 
126 

lis 

108 


47.32   ^ 
46.42  ^^ 
45.85 
45.60  — 
45.65     ^ 

85 

46.00 
46.59 
47.40 
48.36 
49.43 

50.54 
51.64 
52.68 
53.62 
54.41 

55.01 
55.43 
55.61 


59 

81 

96 

107 

111 

110 

104 

94 

79 

60 

42 

18 


4  OasBlopels. 
Mag.  5.2 


36.761 
l.OOS 


,  Dm  a 

Vma 


1+0,06 
1+0.4 


-0.03 
-0,2 


1+0,06 
1+0,4 


74.07 
-0.375 


Right 
Ascension. 


+0.02 
-0.2 


h 
23 


m 
21 


8 

8.16 
7.84 
7.54 
7.29 
7.09 

6.96 
6.91 
6.94 
7.06 
7.26 


9.86 
10.42 
10.97 
11.50 
12.00 

12.45 
12.85 
13.19 
13.46 
13.65 

13.78 
13.83 
13.81 
13.73 
13.58 

13.38 
13.12 
12.83 
12.51 
12.17 

11.81 
11.46 
11.11 


32 
30 
25 
20 
13 

5 

3 
12 
20 
29 


7.55 

7.90 

35 

8.32 

42 

8.80 

48 

9.32 

52 

54 

56 
55 
53 
50 
45 

40 
34 
27 
19 
13 


2 

8 

ir> 

20 

20 
20 
32 
34 
36 

35 
35 


Declina- 
tion. 


+6L  49 


// 


59.47 
58.19 
56.41 
54.20 
51.66 

48.90 
46.02 
43.15 
40.40 
37.91 


128 
178 
221 
254 
276 


288 
387 
375 
349 
216 

35.75  ,„ 
34.02  ^^ 
32.78 
32.07    ' 
31.92  — 

42 

32.34 
33.32 
34.82 
3<).80 
30.22 

42.00 
45.10 
48.43 
51.94 
55.53 

59.14 
62.68 
66.11 
69.35 
72.31 

74.93 

77  1-224 
77.1/ 

78.95  ^'* 

80.23  ^f 

■  80.97    '* 

'  17 

81.14 
80.74 

79.76  ^^ 


08 

150 
108 
242 

278 

310 
333 
351 
359 
361 

354 
3t3 
324 
2ur) 

262 


V  Pegasi. 
Mag.  4.6 


40 


8.592 
2.118 


37.20 
+1 .8ii» 


Right 
Aflccnaion. 


h 
23 


m 
21 


8 

14.478 
14.371 
14.278 
14.206 
14.156 

14.136 
14.150 
14.199 
14.288 
14.419 

14.591 
14.801 
15.054 
15.334 
15.641 

15.965 
16.299 
16.634 
16.962 
17.273 

17.562 
17.820 
18.043 
18.227 
18.370 

18.469 

18.527  ^^ 
18.546-  - 

18.528  ^"^ 
18.480    ^"^ 

18.405 
18.310 
18.199 
18.077 
17.950 

17.822 
17.697 
17.581 


107 
03 
72 
50 
20 

14 

49 

89 

131 

172 

213 
250 
280 
307 
324 

334 
335 
328 
311 
289 

258 
223 
184 
143 
99 


111 

122 
127 

12S 

1-25 
116 


Dprlina- 
tion. 


+22  56 


// 


61.05 
59.90 
58.57 
57.11 
55.59 

54.08 
52.65 
51.39 
50.:i4 
49.58 

49.14 


49.08  — 

49.41   f 

50.13    '^ 

51.23  "^ 
143 

52.66 


115 
133 
146 
152 
151 

143 

126 

105 

76 

44 


6 


54.41 
50.44 
58.68 
61.06 

63.54 
66.07 
68.58 
71.01 
73.33 

75.48 
77.45 
79.19 
S0.69 
81.92 

82.88 

i  83.53 

1 83.90     ^ 

I  83.97  — 

'  83.74   ^ 
51 


175 
203 
224 
238 
248 

253 
251 
243 
232 
215 

107 
174 
150 
123 
96 


65 


S3 .23 
82.44 
81.42 


79 
103 


+0.05 
+0.4 


-0.V2 


14.067 


48.93 
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WashlnstoD 
Mean  Time. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.1 
Mar.    2.0 

12.0 
22.0 
31.9 

Apr.  10.9 
20.9 
30.9 

May  10.8 
20.8 

30.8 

June    9.8 

19.7 

29.7 

July     9.7 

19.0 
29. « 
Auu'.  8.6 
18.« 
28.5 

Sept.  7.0 
17.5 
27. b 

Ot.  7.4 
17.4 

27.4 

Nov.    ().:i 

lG.:i 

10.2 
20.2 
36.2 


Muaii  Placo 
i^w  V.  Ian  I) 


x-pisciiim. 

Mug.  4.9 


Right 
AwQiision. 


h   m 
23  22 

8 

41.222 
41.135 
41.062 
41.005 
40.971 


Dei'lina- 
tion. 


0  48 


// 


87 

n\ 

1 
''I 

M 
lU 


8.89 
8.20 
7.5-1 
0.94 
6.45 


tfO 

tfO 
49 
80 


19 
50 

128 
UiO 


40.9ttl 
40.980 
41.030 
41.116 
41.239 

41.399 
41.696  "'^i 
41.826®^, 

281  ■ 


42.087 


«-^    IK 
5.91  — 

5.93     ^ 

6.20  ^ 

6.71   " 

79 

7.60 

8.56 

9.87  "^ 
i&s 


106 


285 


11.42 


42.372  '^  !  13.16 


42.676 
42.991 
43.309 
43.621 
43.919 

44.198 
44.449 
•M  .066 
44.S46 
44 .988 


304  ' 

ai.> 

Slh  I 

ai2 

279 


174 
169 


217 
1^U 
142 
101 


15.05 

17.06 

19.13 

21.20 
*>'{  ♦>'> 

25.15 
20.94 
28.53  ''' 


201 
207 
207 
202 


17<> 


45.089 
45.149 
45.172 
45.100 
45.119 

45.052 
44.908 
44.S<>9 
44.702 
44.U')1 

44  ..>M 

44.:i;;8 

i.<MK) 


liU  ■ 
Zi 

12 

•11 

67 
S4 

107 

111 
111) 

lOti 

l»7 


29.93 
31.09 

32.01 
32.69 
33.14 
33.30 
33.39 

33.25 
32.94 
32.51 
31 .97 
31.30 

30.09 
29.97 
29.25 


140 

110 

V2 


4.-1 
•)■> 

:{ 
It 

31 
43 
o\ 
(il 
tl7 


71' 


l>,f,o,  I  two     Id.  I 


t.07 
-U.Ol  1 

0.(KJ 
0.2 


^PisdmiiL. 
Mag.  4.4 


Right 
Aywnrion. 


h 
23 


m 
23 


s 
45.961 
45.871 
45.796 
45.736 
45.698 


Declina- 
tion. 


+  5  66 


// 


TOPegaai. 

Mag.  4.7 


Right 


60' 

88 

12 


46.686 
45.703 
46.763 


29.30 
28.49 
27.60 
26.85 
26.11 


81 
83 
81 
74 
63 


I 


26.48 
24.99 
24.71 
45.837.^124.66- 
24.88 


17 
49 
86 


49 

28 

5 


46.959  *"  I 
lao ' 


46.119 
46.315 
46.546 
46.807 
47.093 


196 

280 
262 
286 
805 


47.398 
47.713  *^  I 

48.031*^*1 

48.344  ^^^  , 

48.042  '^ 
279  ■ 

48.921 


26.37 
26.17 
27.26 
28.61 
30.21 

32.01 
33.97 

30.05  ** 

212 

38.17  ^" 
213 


49 

80 
100 
185 
160 
180 

196 


49.172^^ 
49.390  ^^^ 
49.571  ^^^ 

112 


lUl 


61 


49.713 

49.814 

49.875  ^ 

49.898  - 

49.887  " 

40 

Oti 

M 

Ol» 

107 

112 

112 

1U7 


49.8-17 

49.781 
49.097 
41*.r)<)8 
49.4<M 
49.:i79 

49.207 
49.100 
49.00] 

45.118 
l.(H).j 

i-vO.Oi) 
-^0.1 


.40.30 

,  42.37 
144.34 
\  40.18 
47.83 
•  49.28 

;  50.49 
i  51.49 
;  52.24 
:  52.77 
!  53.07 

:  63.18 
53.10 
52.8-1 
52.43 
5 1 .90 

5 1 .25 
oO.OO 
49.09 


207 


197 
1S4 
lt» 
145 
121 


100 
<•) 
53 
30 
11 

8 
'A\ 
41 

:i3 

•  •) 
SI 


22.7.") 
tO.KU 


h 

23 

i 
57.862 
67.767 
67.676 
67.612 
57.669 


67.553 
57.667 
67.613 
67.697 
57.820 

57.982 
68.182 
58.416 
68.682 
58.973 

69.283 
69.603 
59.925 


m 
24 


96 
88 
68 
48 
16 

14 
46 

84 
U3 
162 

800 

260 
891 
810 

820 
822 

317 


DtclhOA- 
tion. 


4-12  18 


// 


17^ 
16.89 
15.86 
14.80 
13.75 

12.77 
11.92 
11.26 
10.82  ^^ 
10.66  — 

16 
10.81 
11.27 
12.07 


103 
106 
105 


85 
66 
44 


46 


13.19 
14.60 

16.27 
18.16 
20.23 


112 
141 
107 


60.242  "'  .  22.40 
60.545  ***  :  24.64 


282  i 


207 
217 
2M 
224 


60.827 


253 


26.88 


61 .080*",  29 .07 


61.300 


220 
183 


31.17 


61.483  *~  133.13 
61.626**^134.93 


102 


219 
210 
196 
180 
15S 


62 


61.728 
61.790   ^, 
61.814  —  I 
61.804    *^i 

40, 

I 

65 


61.764 

01.699 
01.015 
01.515 
01.406 
01.293 

01.178 
01.0()7 
60.902 


84 
100 
l(K) 
113 
115 

111 
105! 


36.51 
37.88 
39.01 
39.92 
40.57 

41.00 
41.20 
41.19 
40.95 
40.53 

39.93 
39.16 
38.26 


187 

113 

91 
65 
43 

20 

1 
24 
42 
60 

aw  pa 

it 

90 


/^Senl 


Ri^t 


h     m 
23    28 


32.131 
31.993 
31.876 
31.783 
31. 7» 

31.689 
31.693 
31.786 
31.821 
31.960 

32.123 
82.339 
82.596 
32.880 
33.214 

33i^ 
33.929 

34.302 


13i 

ir 

9S 

6! 

81 


4! 

8( 

U 

it; 


21C 


294 

s» 

35( 

373 


34.673  ^"' 

3^* 

3.V 


36.031 

35.369 
35.675 
35.943 
36.167 
'36.342 


306 

224 

17o 
123 


36.465  ^ 
36.635  ,,j 
36.564  — 
36.626  ^ 


n 


136 
17( 


36.464 

36.346 
36.210 
36.054 
35.884 
35.709  ^"^ 

17^ 

35.535 
35.370 
35.217 


ItK 

152 


9.10         31.456 
-^0.-2l8      I    1.274 
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610  APPARENT  PLACES  OF  STABS,  1917. 


FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Wfuhinston 
KeanTune. 


Jan.  1.2 
11.2 
21.2 
31.1 

Feb.  10.1 


Mar. 


Apr. 


20.1 

2.0 

12.0 

22.0 

1.0 


10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 
June    9.8 

19.7 

29.7 

July    9.7 

10.7 
29.6 
8.G 
18.(> 
28.5 


Aug. 


I  .0 


Sept. 

17.5 
27.5 

Oct.     7.4 
17.4 

27.4 

Nov.    6.4 

16.H 

26.3 

Der.     6.3 

16.2 
26.2 
36.2 


Mean  Place 
Sec  d,  Tan  d 


y  Cephel. 
Mag.  3.4 


Right 
Asoexiaion. 


Decltoo- 
tk>n. 


h 
23 


m 
35 


s 
64.17 
53.34 
52.56 
61.87 
61.31 

60.90 
60.66 


83 
78 
69 
66 
41 

25 

8 


50.57  — 
60.69   " 


60.99 

61.47 
52.11 
52.89 
53.78 
54.76 

55.80 
56.87 
57.93 
58.95 
59.92 

60.81 
61.60 
62.27 
62.81 
63.22 


30 

48 

64 

78 

89 

98 

104 

107 

IOC 

102 

97 

89 

79 
f)7 
54 
41 
20 


+77  10 
// 

33.91 


33.04 
31.57 
29.68 
27.15 

24.38 
21.38 
18.29 
16.24 
12.33 


87 
147 
199 
243 

277 


300 
309 
305 
291 
264 


9.69 
7.42 
5.60 
4.29 
3.54 

3.37 
3.78 

4.77 
6.30 
8.33 

10.82 
13.70  ^'^ 


227 

182 

131 

75 

17 

41 

99 

153 

203 

249 


321 

348 


63.48  J  J 
63.59  - 
63.56     ^ 


16.91 
20.39 
24.05  ^^ 

37S 
i  27.83 
131.65^"*^ 

37S 


63.38 
63.07 

62.62 
62.06 
61.40 
60.65 
59.84 

58.98 
58.10 
57.24 


IS 
31 
45 

sr, 
m 

81 

sr. 

SK 
8fi 


i  35.43 
39.09 
42.54 

45.71 

48.55  ^'' 
239 


3<)G 
345 
317 


50.04 

52.81 
54.18 

54.92  J., 
55.04--' 
54.53   ''^ 


iw 

131 


74 


a,  Da,  a    I  +0.01 
M)^^    1+0.4 


55.858         8.83 
4.505      +4.393 


K  AndiomcdM. 
Mag.  4.3 


-0.29 
-0.1 


Right 
AscoDsioxi. 


h   m 
23  36 


8 

19.213 
19.036 
18.873 
18.733 
18.625 


178 
162 
140 
108 
70 
18.655    ^ 

18.629  — 
18.663  ^ 

18.630  " 

18.763  ^ 
189 


18.952 
19.192 
19.480 
19.808 
20.171 

20.666 
20.965 
21.356 


240 
288 
328 
363 
385 


399 
401 

21.749^^ 
22.125  ^"^ 

348 

22.473 
22.786  ^^^ 

273 


23.059 
23.286 


227 

23.464  ^"^ 

128 

23.592  .^ 
23.670  3j 
23.701  — 
23.686    ^'"^ 

55 


23.631 

23.5-10 
23.418 
23.271  ^^" 


91 


122 


Decltna- 


+43  52 

// 

45.91 


44.72 
43.16 
41.27 
39.14 

36.87 
34.66 
32.29 
30.19 
28.32 


119 
157 
188 
213 
227 


231 
227 
210 
187 
153 


26.79  „, 

25.66   ^ 

24.96^ 

24.74  — 

25.01   ^ 
76 

25.77 


123 


26.99 
28.65     ^ 
30.70  ^ 
33.07  ^' 

35.73 
38.59 
4L.62 


266 


286 
303 


.  .  « ,  309 
44./ 1 

311 
300 


47.82 

50.88 
53.84 
56.64 

61.55 


181 
ISO 


23.103 
22.922 

»Jm*  .  I   O.J 

22.541 
22.356  *^'* 


63.56 
65.21 
66.48 
67.32   ^„ 

I  .il  — 


296 
280 
25S 
233 
201 

165 
127 

84 


192 


18.034 
1.387 


67.67 
67.16 
66.21 

27.14 
+0,%2 


51 

95 


00^  Aq^iuuiL 
Mag.  4.6 


Right 
Afloenslon. 


1+0. OG 
1+0.4 


-0.1 


h 
23 


m 
38 


s 
26.846 
26.747 
26.660 
25.691 
26.641 

25.616 
26.619 
25.664 
26.624 
26.731 

26.876 
26.059 
26.280 
26.633 
26.813 

27.117 
27.434 
27.758 
28.081 
28.392 

28.687 
28.955 
29.193 
29.394 
29.555 

29.673 
29.750 
29.787 
29.788 
29.754 

29.693 
29.610 
29.510 
29.399 
29.281 

29.163 
29.048 
28.040 


99 

87 
09 
50 
25 

3 

35 

70 

107 

145 

183 
221 
253 
280 
304 

317 
324 
323 
311 
295 

268 
238 
201 
161 
118 


1 1 

37 

1 

34 
61 

83 
100 
111 
118 
118 

115 
108 


25.143 
+^.^ 


tkm. 


-14  59 


f» 


i^Aq[l 
Mag. 


BIgtrt 
Ascension. 


1 


74.02 
74.29 


27 

9 


74.38  — 

74.27    *^ 

73.94  ^ 
54 

73.40 

78 

100 

138 

145 

166 

188 
196 
210 
316 

217 

213 

204 
189 
170 
147 


72.62 
71.62 
70.39 
68.94 

67.28 
65.45 
63.47 
61.37 
59.21 

67.04 
64.91 
52.87 
50.98 
49.28 


47.81 
46.62 
45.71 
45.11 
44.82 

44.81 
45.08 
45.57 
46.28 
47.12 

48.05 
49.04 
50.02 
50.95 
51.79 

52.50 
53.08 
53.50 


119 

91 

60 

29 

1 

27 
49 
71 
84 
93 

99 
98 
93 
84 
71 

58 
42 


73.76 


h     m 
23    39 


8 

54.614 


lOS 


54.511 
54.420  "; 
54.347 
54.2S94 


731 


S3 


I 


27 

0 
S 

6B 
106 
145. 

18S 

221 


54.287 
54.267 
54.300 

v4.«>D9 

64.474 

54.619 
54.802 
56.023 
55.277 
56.569 

306 

56.864 
56.184  *"  i 
56.511^, 
56.838  ^^  1 
57.155^^'^ 

57.453 
57.727  ^* 
57.969  ^^ 
58.174^ 

165 
122 


58.339 

58.461 
58.540 
58.578 
58.578 
58.543 

58.479 
58.393 
58.289 


! 

79 

3S  ' 

0 

3i! 
64  = 

86l 
104 


58.172""' 

122 

68.050       I 

124' 

57.926 

57.806^^: 

57.694"^' 


53.896 
1.056 
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ifctagtop 

BT&M. 


>. 


»y 


>g- 


1.2 
11.2 
21.2 
31.1 
10.1 

20.1 

2.0 

12.0 

22.0 

1.0 

10.9 
20.9 
30.9 
10.9 
20.8 

30.8 

9.8 

19.7 

29.7 

9.7 

19.7 
29.6 
8.6 
18.6 
28.6 


^  AndxomecUB. 
Mag.  5.1 


Right 
Ascension. 


pi.   7.5 

17.5 

27.5 

:t.     7.4 

17.4 

27.4 

ov.    6.4 

16.3 

26.3 

ec.    6.3 

16.3 
26.2 
S6.2 


h     m 
23    41 


8 

55.267 
55.076 
54.899 
54.747 
54.626 


n  Place 
a»Tand 


191 
177 
152 
121 
88 

64.543  3^ 
54.506  — 
54.520  " 
54.690  "^ 
54.718  ^* 

186 

54.904 
55.145 
55.436 
55.769 
56.139 

56.533 
56.943 
57.356 
57.762 
58.150 

58.511 
58.839 
59.125 
59.364 
59.554 

59.692 
59.779 
59.816  — 
59.807  • 
59.757  " 

90 

59.667 


241 
291 
333 
370 
394 

410 
413 
406 
388 
361 

328 
286 
239 
190 
138 


87 


59.545 
59.396 
59.223 
59.036 

58.838 
58.635 
58.436 


122 
149 
173 
187 
198 

203 
199 


Decllna> 
tkm. 


+45  57 


// 


63.08 
51.95  "^ 

60.41  ^** 
48.65  '^ 

46.42  ^^® 
230 

44.12 
41.75  ^' 


234 

219 
198 
165 


128 

82 


39.41 
37.22 
35.24 

33.59 
32.33 
31.51  35 
31.16  — 
31.31   " 

64 


31.95 
33.07 
34.63 
36.60 
38.93 

41.55 
44.39 
47.42 
50.54 
53.69 

66.82 
59.85 
62.75 
65.44 
67.87 

70.00 
71.78 
73.18 
74.16 
74.66 

74.70 
74.28 
73.39 


112 
156 
197 
233 
262 

284 
303 
312 
315 
313 

303 
290 
269 
243 
213 


178 

140 

97 

51 

4 

42 

89 


41  K.  Cephei. 
Mag.  5.0 


54.967 
1.439 


33.69 
+1.034 


Right 
Ascension. 


h      m 
23    43 

8 

55.62 
56.18 
64.77 
54.40 
54.10 


53.88 
53.76 
53.72 
53.80 
53.98 

54.26 
54.65 
65.11 
55.65 
56.25 

66.88 
57.54 
58.20 
58.85 
59.46 

60.03 
60.66 
61.00 
61.35 
61.64 

61.84 
61.96 
61.99 
61.94 
61.81 

61.69 
61.32 
61.00 
60.62 
60.20 

69.76 
69.30 
58.85 


Declina- 
tion. 


+67  20 


ff 


44 

"1 
37  I 

80 

22 

13 
3 

8 
18 
28 

30 
46 
54 

60 
63 

66 
66 
65 
61 
57 

52 

45 
35 
29 
20 

12 
3 

5 
13 
22 

27 
32 
38 
42 
44 

46 
45 


67.99 
67.04 
65.56 
63.59 
61.22 

68.53 
65.66 
62.71 
49.81 
47.07 

44.62 
42.64 
40.91 
39.78 
39.20 

39.19 
39.74 
40.84 
42.45 
44.64 

47.06 
49.94 
63.13 
56.53 
60.11 

63.76 
67.43 
71.03 
74.48 
77.74 

80.70 
83.31 
85.49 
87.19 
88.36 

88.96 
88.95 
88.36 


95 
148 
197 
237 
260 


287 
295 
290 
274 
245 


208 

163 

113 

58 


55 
110 
161 
209 
252 


288 
319 
340 
358 
365 


367 
300 
345 
326 
290 


261 
218 
170 
117 
60 


50 


^  Scnlptorls. 
Mag.  4.6 


Right 
Ascension. 


Arif 


0.4 


-0.07 
-0.1 


1 


55.971 
2.507 


43.89 
+2.39C 


h      m 
23    44 


121 


37.001 
36.880 
36.772  ^^ 


90 
66 
41 


36.682 
36.616 

36.575  ^ 
36.566  — 
36.592  ^ 
36.655  ^ 
36.758  ^^ 

H4 

36.902 
37.086 
37.311 
37.572 
37.865 

38.L82 
38.515 
38.859  ^" 


1K4 
225 
2(;i 
293 
317 


333 


+0.06 
+0.4 


-0.16 
-0.1 


344 
335 
318 


292 
259 
220 


39.203 

39.538 

39.856 

40.148 

40.407 

40.627 

40.805  ^'** 
132 


40.937 
41.022 
41.063 
41.063 
41.023 

40.950 
40.852 
40.733 
40.600 
40.460 

40.317 
40.177 
40.045 


85 
41 
0 
40 
73 

98 
IIU 
133 
140 
11.3 

140 
132 


36.210 
1.139 


Declina- 
tion. 


-28  34 


// 


87.29 
87.21 
86.81 
86.09 
85.09 

83.80 
82.25 
80.45 
78.44 
76.24 

73.90 
71.45 
68.94 
66.43 
6:^96 

61.60 
59.41 
57.43 
55.73  ^™ 


8 

40 

72 

100 

129 

155 
180 
201 
220 
234 

245 
251 
251 
247 
236 

219 
198 


140 
104 


68 


54.33 

53.29 
52.61   3, 
52.30  — 
52.37 
52.79 

53.55 
54.59 
55.87 
57.30 
58.83 

60.39 
61.89 
63.28 
04.50 
65.49 

66.20 
66.64 
66.77 


42 

76 

104 
12S 
143 
153 


150 

139 

122 

99 

71 

44 
13 


82.88 


^  Pegasl. 
Mag.  5.2 


Right 
Ascension. 


h 
23 


m 
48 


s 
16.405 
16.295 
16.194 
16.107 
16.041 


110 

101 

8/ 

66 

43 


Dorlhio- 
tion. 


18  39 


// 


15.998 
15.986  — 
16.008   ^ 
16.068  ^ 
16.169^°* 

144 

16.313 


184 
223 


16.497 

16.720 

16.979  ^® 

17.266^^ 
311 

17.577 

17.901  '" 

18.231  ^ 

18.559  ^^ 

18.877  ^^® 
298 

19.175 


44.77 
43.81 
42.71 
41.50 
40.25 

39.01 
37.86 
36.84 
36.03 
35.46 

35.20 
35.27 
35.68 
36.45 
37.55 

38.96 
40.66 

142.58 

I  44.69 

I  46.92 

I 


19.449 
19.690 
19.896 
20.063 


274 
241 
206 
167 
127 


96 
110 
121 
125 
124 

115 

102 

81 

67 

26 

7 

41 

77 

110 

141 

170 
192 
211 
223 
231 


,  49.23 

'51.56^ 

53.84  ^ 

56.05  ^^ 

58.12  ^ 
192 


20.190  g^ 
20.277  ^ 
20.327  j3 
20.340  — 
20.322   ^^ 

46 

20.276 

20.206 

20.119 

20.017  ^^ 
112 


160.04 
I  01.76 
I  63.27 
164.54 
I  65.58 


70 

87 


172 
151 
127 
104 
79 

54 
28 


19.905 

19.787 
19.008 
19.551 


118 


119 


66.37 
66.91 
67.19 
67.23  — 
67.01   ^ 

44 


117  !  «- 


66.57 
65.89 


(^5.03 


68 
86 


+0.06 
1+0.4 


+0.i)A 
-0.\ 


15.780 


33.40 


+QA^ 
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SUN,  1917. 


FOR  WASHINGTON  APPARENT  NOON. 


Date. 

1 
Apparent     !   Var. 
Right        '    per 
Ascension.      Hour. 

Apparent 
Declination. 

Var. 
aaar. 

Eqaition 

ofTime. 

ICean— App. 

Var. 

flemi- 
dkmfltar. 

8.T.o( 

BeOLPM. 

UML 

h   m      8 

8 

•     /      // 

ff 

m     s 

s 

/      tt 

m    8 

Jan.        1 

18  46  47.50 

11.041 

-23    0  63.2 

+12.34 

+  3  40.62 

+1.182 

16  17.87 

111.05 

2 

18  51  12.32 

11.027 

22  65  43.3 

13.48 

4    8.82 

1.107 

16  17.88 

111.00 

3 

18  55  36.77 

11.010 

22  50    6.1 

14.01 

4  36.63 

1.150 

16  17.88 

110.95 

4 

19    0    0.82 

10.988 

22  44    1.6 

15.75 

5   4.05 

1.133 

16  17.88 

110.90 

5 

19    4  24.45 

10.975 

22  37  30.1 

10.87 

6  31.04 

1.115 

16  17.87 

110.84 

6 

19    8  47.62 

10.050 

-22  30  31.9 

+17.98 

+  6  57.58 

+IJM 

16  17.86 

110.78 

7 

19  13  10.33 

10.936 

22  23    7.0 

19.09 

6  23.66 

ixm 

16  17.82 

110.72 

8 

19  17  32.53 

10.914 

22  16  15.7 

20.18 

6  49.23 

1.054 

16  17.79 

110.65 

9 

19  21  54.20 

10.892 

22    6  68.1 

21.27 

714.29 

1.032 

16  17.76 

110.57 

10 

19  26  15.34 

10.800 

21  68  14.7 

22.35 

7  38.80 

1.010 

16  17.72 

110.49 

11 

19  30  35.92 

10.845 

-2149    6.4 

+23.42 

+  8    2.75 

+0.9M 

16  17.67 

1 10.41 

12 

19  34  55.90 

10.820 

21  39  30.6 

24.47 

8  26.12 

0.002 

16  17.62 

110.33 

13 

19  39  15.29 

10.7M 

21  29  30.7 

25.52 

8  48.89 

0.085 

16  17.56 

110.25 

14 

19  43  34.06 

10.708 

2119    6.9 

20.55 

911.04 

0.900 

16  17.60 

llOiK 

16 

19  47  52.19 

10.741 

21    816.3 

27.57 

9  32.66 

0.882 

16  17.42 

110.07 

16 

19  52    9.66 

10.714 

-20  67    2.4 

+28.58 

+  9  63.40 

+0.860 

16  17.34 

1  9.97 

1 

17 

19  56  26.45 

10.085 

20  46  24.4 

29.58 

10  13.68 

0.827 

16  17.26 

1  9.88; 

1 

18 

20   0  42.55 

10.050 

20  33  22.7 

ao.50 

10  33.08 

0.798 

16  17.18 

1  9.78  i 

1 

19 

20   4  57.95 

10.026 

20  20  67.6 

81.53 

10  61.86 

0.708 

16  17.09 

1  9.68 

20 

20    9  12.62 

10.596 

20   8    9.3 

82.48 

11    9.92 

0.737 

16  17.00 

1  9.58 

21 

20  13  26.55 

10.504 

-19  64  68.4 

+33.42 

+11  27.26 

+0.700 

16  16.90 

1  9.47' 

22 

2017  39.72 

10.533 

19  41  25.3 

34.33 

11  43.81 

0.674 

16  16.80 

1  9.37 

23 

20  2152.11 

10.500 

19  27  30.1 

35.24 

11  59.60 

0.642 

16  16.70 

1   9.26 

24 

20  26    3.72 

10.467 

19  13  13.4 

36.14 

12  1^.61 

0.609 

16  16.59 

1   9.15 

25 

20  30  14.52 

10.433 

18  58  35.6 

37.00 

12  28.82 

0.575 

16  16.48 

1   9.04 

26 

20  34  24.50 

10.3»9 

-18  43  3G.9 

+37.80 

+  12  42.21 

+0.541 

16  16.37 

1   8.93 

27 

20  38  33.67 

10.365 

18  28  18.0 

38.70 

12  54.79 

0.607 

16  16.25 

1   8.81 

28 

20  42  42.00 

10.3.30 

18  12  39.2 

39.52 

13    6.52 

0.472 

16  16.13 

1   8.70 

29 

20  4G  49.50 

10.295 

17  56  40.8 

40.33 

13  17.43 

0.438 

16  16.00 

1   8.59 

30 

20  50  56.15 

10.260 

17  40  23.2 

41.12 

13  27.50 

0.403 

16  15.88 

1    8.47 

31 

20  55    1.9G 

10.225 

-17  23  46.9    +41.89 

+13  36.73 

+0.368 

16  15.74 

1    8.36 

Feb.       1 

20  59    6.93 

10.190 

17    6  52.3 

42.65 

13  45.12 

0.333 

16  16.61 

1    8.24 

2 

21    3  11.07 

10.155 

16  49  39.7 

43.30 

13  52.68 

0.298 

16  15.46 

1    8.13 

3 

21    7  14.30 

10.121 

16  32    9.5 

44.11 

13  59.40 

0.263 

16  15.32 

1    8.01 

4 

21  11  16.83 

10.086 

16  14  22.2 

44.82 

14    5.29 

0.229 

16  15.16 

1    7.90 

5 

21  15  18.48  ;  10.052 

-15  56  18.2    +45.51 

+14  10.37 

+0.195 

16  15.00 

1    7.79 

6 

21  19  19.30 

10.018 

15  3757.8;    40.18 

14  14.63 

0.161 

16  14.83 

1    7.67 

i 

2123  19.32 

9.9S4 

15  19  21.4 

40.84 

14  18.08 

0.127 

16  14.66 

1    7.56 

8 

21  27  18.5.1  ,    i>.y.5l 

15     0  29.4        47.48 

14  20.74 

0.094 

16  14.49 

1    7.45 

9 

2131  16.97      v.\n» 

14  41  22.1  I    4S.11 

1 

14  22.00 

0.061 

16  14.31 

1    7.34 

10 

•JL  3ol4.(;i      9.S-H6 

-11  22     0.3  ,  +4S.72 

+  14  23.69    +0.029 

16  14.12 

1    7.23 

il 

LM  39  11.49      i).s:>4 

14    2  23.9      49.30 

14  24.01    -0.003 

16  13.94 

1    7.12 

12 

21  43    7.ti0^    y.vj3 

13  42  33.0  ;    49.ss 

14  23.58      0.034 

10  13.75 

1    7.01 

13 

21  47    2.98  '    \i.7*J2 

13  22  29.0  .    M.u 

14  22.40  ■    0.064 

10  13.55 

1    6.9( 

14 

2150  57.62  j    y.7»ii» 

13    2  12.4  '    r»o.9s 

14  20.48  '    0.094 

1 

16  13.35 

1    6.7$ 

15 

21  54  51.5-1  ,    y.732 

-12  41  42.G;+5i.GQ 

+  14  17.85:  -0.124 

16  13.14 

1    6.6i 

16  j 21  58  44.74  ^   0.703 

-12  21    0.4\-vo'i.vi\ 

VvWW.tiV 

\ -^.va 

Y'^vi.^^ 

\\  ^5i 

NorE,-For  mean  time  intorxal  o(  sernVdvAiuQloT  ;^ss\ivtm^TV\Vvtv,'.VL\>U^^.\^ Vt««^N^^ 
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WASHINGTON  APPARENT  NOON. 


1    Vir. 
'Boar. 

1 

ADDttrent 
Ded&Mition. 

Vir. 
Roar, 

BoimUqb 

oTTtaM. 

lieu— App. 

Vir. 

Sami- 
dtomecer. 

Is.  T.  of 
Bmb-Pam, 
MMd. 

Sktoml 

Time  of 

Mean  Noon. 

8 

•     /      ti 

II 

m      s 

s 

/ 

If 

m    1 

h   m     f 

0.708 

-12  21   0.4 

-f63.01 

+14  14.51 

-0.153 

16 12.93 

1  6.58 

21  44  27.89 

9.C74 

12   0    6.1 

53.50 

14  10.48 

0.183 

16  12.72 

1  6.48 

21  48  24.45 

9.M5 

1139   0.4 

63.07 

14    5.76 

0.311 

16  12.51 

1  6.38 

21  52  21.00 

9.617 

11 17  43.7 

63.41 

14    0.37 

0.330 

16  12.29 

1  6.28 

21  56  17.55 

9.689 

10  56  16.3 

63.85 

13  54.31 

0J66 

16  12.07 

1  6.18 

22    014.11 

9.583 

-10  34  38.6 

464.37 

+13  47.59 

-0.303 

16  11.85 

1  6.09 

22  4  10.66 

9.536 

10  12  51.2 

54.67 

13  40.24 

0.330 

16  11.63 

1  5.99 

22    8    7.21 

9.500 

9  60  54.5 

65.06 

13  32.25 

0.346 

1611.41 

1  5.90 

2212   3.77 

9.484 

9  28  48.9 

65.40 

13  23.63 

0.871 

16  11.19 

1  5.81 

2216   0.32 

9.450 

9    6  34.9 

65.76 

13  14.41 

0.806 

16  10.96 

1  5,73 

22  19  56.88 

0.484 

-  8  44  13.0 

+56.06 

+13   4.60 

-0.431 

16  10.73 

1  5.64 

22  23  53.43 

9.410 

8  21 43.4 

56.38 

12  54.20 

0.445 

16  10.50 

1  5.56 

22  27  49.98 

9.387 

7  59    6.6 

56.67 

12  43.24 

0.468 

16  10.27 

1  5.49 

22  31 46.54 

9.366 

7  36  23.0 

56.06 

12  31.73 

0.400 

16  10.04 

1  5.41 

22  35  43.09 

9.344 

7  13  32.9 

57.31 

12  19.70 

0.611 

16 

9.80 

1  5.34 

22  39  39.65 

9.333 

-  6  50  36.7 

+57.46 

+12    7.17 

-0.683 

16 

9.56 

1  5.27 

22  43  36.20 

0.308 

6  27  35.0 

67.66 

11  54.14 

0.663 

16 

9.32 

1  5.21 

22  47  32.75 

9.383 

6   4  28.0 

57.80 

11  40.66 

0.671 

16 

9.08 

1  5.14 

22  51  29.31 

9.365 

5  41 16.0 

68.00 

11  26.72 

0J»0 

16 

8.83 

1  5.08 

22  55  25.86 

9.348 

5  17  59.4 

68.38 

11 12.36 

0.606 

16 

8.58 

1  5.02 

22  59  22.41 

9.333 

-  4  54  38.6 

+68.44 

+10  57.61 

-0.633 

16 

8.32 

1  4.96 

23    318.97 

9.317 

4  31 14.0 

68.50 

10  42.48 

0.638 

16 

8.06 

1  4.91 

23    7  15.52 

9.303 

4    7  46.0 

68.74 

10  27.00 

0.663 

16 

7.80 

1  4.85 

23  11 12.07 

9.189 

3  44  14.8 

58.86 

10  11.18 

0.666 

16 

7.53 

1  4.81 

2315   8.63 

9.177 

3  20  40.8 

68.06 

9  55.06 

0.078 

16 

7.27 

1  4.76 

2319    5.18 

9.166 

-  2  57   4.6 

+50.06 

+  9  38.64 

-0.680 

16 

7.00 

1  4.72 

23  23    1.73 

9.165 

2  33  26.1 

60.13 

9  21.97 

0.700 

16 

6.73 

1  4.68 

23  26  58.28 

9.145 

2   9  45.9 

60.30 

9    5.05 

0.700 

16 

6.46 

1  4.64 

23  30  54.84 

9.136 

146    4.5 

50.35 

8  47.91 

0.718 

16 

6.18 

1  4.60 

23  34  51.39 

9.130 

1  22  22.2 

50.37 

8  30.59 

0.735 

16 

5.91 

1  4.57 

23  38  47.94 

9.133 

-  0  58  39.2 

+50.30 

+  8  13.09 

-0.733 

16 

5.63 

1  4.65 

23  42  44.50 

9.116 

0  34  56.0 

50.30 

7  55.43 

0.738 

16 

5.36 

1  4.53 

23  46  4L.05 

9.110 

-  0  11 13.0 

59.37 

7  37.63 

0.744 

16 

5.08 

1  4.51 

23  50  37.60 

9.105 

+  0  12  29.3 

50.34 

7  19.72 

0.749 

16 

4.80 

1  4.49 

23  54  34.16 

9.101 

0  36  10.7 

50.30 

7    1.68 

0.753 

16 

4.53 

1  4.47 

23  58  30.71 

9.008 

+  0  59  60.7 

+50.13 

+  6  43.56 

-0.756 

16 

4.25 

1  4.46 

0    2  27.26 

9.006 

123  29.0 

50.05 

6  25.38 

0.750 

16 

3.98 

1  4.45 

0    6  23.81 

9.004 

147    5.1 

58.96 

6    7.14 

0.761 

16 

3.71 

1  4.44 

0  10  20.37 

9.003 

2  10  38.8 

58.84 

5  48.84 

0.763 

16 

3.43 

1  4.44 

0  14  16.92 

9.001 

2  34    9.5 

58.71 

5  30.53 

0.763 

16 

3.16 

1  4.44 

0  18  13.47 

9.001 

+  2  57  37.0 

+58.57 

+  5  12.22 

-0.763 

16 

2.89 

1  4.44 

0  22  10.03 

9.003 

3  21    0.9 

58.41 

4  53.91 

0.762 

16 

2.62 

1  4.44 

0  26    6.58 

9.004 

3  44  20.7 

58.24 

4  35.63 

0.760 

16 

2.35 

1  4.45 

0  30   3.13 

9.097 

4    7  36.4 

58.06 

4  17.41 

0.757 

16 

2.08 

1  4.46 

0  33  59.69 

0.100 

4  30  47.4 

57.86 

3  59.26 

0.754 

16 

1.81 

1  4.48 

0  37  56.24 

9.104 

-f  4  53  53.4 

+57.64 

+  3  41.20 

-0.760 

1ft 

i.^y \  \.Aa  V  ^  VLtan^ 

9.109 1 

■f  51654.1  j 

+5/.4I  j-f  3  23.25 

-0.746 1 1ft 

1.2ft\\  \.^*i\  ^  *kti  AftSA 

inUrrai  ofaemidkun§Ur  passing  meridian,  sabtriMst  oi.iH  Itom  tha  ^kAnta:^ ^ofiwri^ 
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SUN,  1917. 


FOR  WASHINGTON  APPARENT  NOON. 


Date. 

Ajoemkm. 

Var. 
Hour. 

AvparBnt 
DedbiatioiL 

Var. 

Sqattfcm 

ofTime. 

Iftui— App. 

Var. 
Hov. 

dteuMtar. 

8.T.Qf 
MMd. 

h   m      • 

s 

O       t          II 

II 

m      8 

8 

*      If 

m   i 

Apr.       1 

0  41  56.15 

9.100 

+  4  30  47.4 

+67.86 

+3  59.26 

-0.764 

16   1.81 

1  4.48 

2 

0  45  34.60 

9.104 

4  53  53.4 

67.04 

3  41.20 

0.710 

16    1.54 

1  4.49 

3 

0  49  13.16 

9.100 

5  16  54.1 

67.41 

3  23.25 

0.745 

16    1.26 

1  4.52 

4 

0  52  51.85 

9.115 

5  39  49.3 

67.17 

3    5.44 

0.789 

16   0.99 

1  AM 

6 

0  56  30.68 

9.13S 

6    2  38.4 

56.91 

2  47.77 

0.712 

16   0.72 

1  4.57 

t 

1    0    9.70 

9.130 

+  6  25  21.3 

+56.66 

+2  30.29 

-0.724 

16   0.44 

1  4.6Q 

7 

1    3  48.91 

9.190 

6  47  57.6 

56.37 

2  12.99 

0.T16 

16   0.17 

1  4.69 

8 

1    7  28.35 

9.148 

7  10  27.0 

56.07 

1  55.92 

0.707 

15  59.90 

1  4.66 

9 

1  11    8.03 

9.158 

7  32  49.2 

66.76 

1  39.09 

0J96 

15  59.62 

1  4.7(1 

10 

1  14  47.95 

9.170 

7  55   3.7 

66.44 

1  22.a 

0.684 

15  59.34 

1  4.74 

11 

1  18  28.16 

9.182 

+  8  17  10.5 

-1-66.11 

+1    6.22 

-0472 

15  59.07 

1  4.78 

12 

1  22    8.69 

9.196 

8  39    9.0 

64.76 

0  50.22 

0.659 

15  58.79 

1  4^ 

IS 

1  25  49.52 

9.a06 

9    0  59.1 

54.40 

0  34.55 

0.646 

15  58.61 

1  4.87 

U 

1  29  30.70 

9.238 

9  22  40.2 

54.08 

0  19.22 

0.632 

15  56.24 

144»1 

16 

1  33  12.24 

9.288 

9  44  12.2 

53.08 

+0    4.23 

0.617 

15  57.90 

1  4  J6 

16 

1  36  54.14 

9.254 

+10   5  34.6 

+63.28 

^0  10.87 

-0.601 

15  57.69 

1  5j01 

17 

1  40  36.43 

9.271 

10  26  47.1 

52.81 

0  24.60 

0.684 

15  57.42 

1  bJiyi 

18 

1  44  19.13 

9.288 

10  47  40.4 

52.37 

0  38.42 

0.667 

15  57.15 

1  5.13 

19 

1  48    2.23 

9.306 

11    8  41.0 

51.98 

0  51.84 

0.650 

15  56.89 

15.18 

20 

1  51  45.74 

9.322 

11  29  21.6 

51.46 

1    4.83 

0.532 

15  56.63 

1  5.24 

21 

1  55  29.69 

9.340 

+11  49  51.0 

+50.96 

-1  17.41 

-0.515 

15  56.37 

1  5.31 

22 

1  59  14.07 

9.350 

12  10    8.7 

50.48 

1  29.54 

0.496 

15  56.11 

1  5.37 

23 

2    2  58.91 

9.378 

12  30  14.3 

49.98 

1  41.24 

0.478 

15  55.86 

1  5.44 

24 

2    6  44.20 

9.397 

12  50    7.6 

40.45 

1  52.47 

0.459 

15  55.61 

1  5.61 

25 

2  10  29.95 

9.416 

13    9  48.1 

48.91 

2    3.25 

0.440 

15  55.36 

1  5.58 

26 

2  14  16.16 

9.435 

+13  29  15.6 

+48.37 

-2  13.56 

-0.420 

15  55.12 

1  5.65 

27 

2  18    2.86 

9.455 

13  48  29.7 

47.80 

2  23.39 

0.400 

15  54.88 

1  5.72 

28 

2  21  50.04 

9.47« 

14    7  30.2 

47.22 

2  32.73 

0.379 

15  54.64 

1  5.80 

29 

2  25  37.73 

9.497 

14  26  16.5 

46.63 

2  41.58 

0.359 

15  54.40 

1  5.88 

30 

2  29  25.92 

9.518 

14  44  48.6 

46.03 

2  49.93 

0.337 

15  54.16 

1  5.95 

May        1 

2  33  14 .62 

9.540 

+15    3    6.1 

+45.42 

~2  67.75 

-0.315 

15  53.93 

1  6.03 

2 

2  37    3.84 

9.562 

15  21    8.6 

44.70 

3    5.06 

0.293 

15  53.70 

1  6.11 

3 

2  40  53.60     9.585 

15  38  56.0 

44.15 

3  11.84 

0.271 

15  53.46 

1  6.19 

4 

2  44  43.89 

9.007 

15  56  27.8 

43.50 

3  18.09 

0.249 

15  53.24 

1  6.27 

5 

2  48  34.73 

9.630 

16  13  43.7 

42.83 

3  23.79 

0.226 

15  53.01 

1  6.35 

6 

2  52  2G.13     9.653 

+16  30  43.0 

+42.15 

-3  28.93 

-0.203 

15  52.78 

1  6.43 

7 

2  56  18.10     9.077 

16  47  27.0 

41.46 

3  33.61 

0.179 

15  52.56 

1  6.51 

is 

3    0  10  .()3     9.701 

17    3  53.8 

40.76 

3  37.53 

0.155 

15  52.34 

1  6.59 

9 

:i     4     3.73  1  9.725 

17  20    3.5 

40.05 

3  40.96 

0.131 

15  52.11 

1  6.68 

10 

3     7  57.13  !  9.749 

17  35  56.0 

.•?9.32 

3  43.82 

0.107 

15  51.90 

1  6.T6 

]] 

:\   11   51.72      9.774 

+17  51  30.9 

+38.58 

-3  46.08 

-O.082 

15  51.68 

1  6.84 

12 

:i    15  4().59      9.799 

18    6  48.0 

37.8.3 

3  47.75 

0.057 

15  51.47 

1  6.92 

18 

3  19  42.07     9.824 

18  2146.9 

37.07 

3  48.83 

0.033 

15  51.26 

1  7.00 

14 

3  23  38.14 

9.848 

18  30  27.3 

3r..29 

3  49.31 

-0.008 

15  51.05 

1  7.08 

15 

3  27  34.80  1  9.873 

18  50  49.1 

35.51 

3  49.20 

+0.017 

15  50.84 

1  7.16 

16 

3  31  32.07  ,  9.898 

+19    4  51.7 
J+lOAS^b.l 

. -a  48.50 

+0.041 

15  50.64 

1  7.24 

3  35  20.92 

1    9.922 

\\5i^.aA 

^x^oa. 

AOTJB.— For  mean  time  Interval  ot  aemidVamttet  Y»avi^jLm^Vv^»iv,«a\ATw\S3^\%Vt«si>x»^^^ 
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WASHINGTON  APPARENT  NOON. 


■                          1              1 

1 

1 

Sidflraal 

Var. 

HOOT. 

Apparent 
Decusatfcm. 

Var. 

HOOTa 

Equatkm 

of  Time. 

ICaan— App. 

Var. 
Hoar. 

Semi- 
dJameter. 

1  B.  T.  of 
Bom.Paas. 
Mflrtd. 

Time  of 
Mean  Noon. 

S 

•     /      // 

II 

m      s 

8 

/     // 

m     g 

h    m       8 

0.022 

+19  18  36.1 

•f33.89 

-3  47.22 

+0.065 

15  50.44 

1  7.32 

3  39  17.75 

9.946 

19  31  58.8 

83.07 

3  45.35 

0.089 

15  50.24 

1  7.40 

3  43  14.31 

9.970 

19  45    2.7 

82.24 

3  42.92 

0.113 

15  50.05 

1  7.48 

3  47  10.86 

0.992 

19  57  46.4 

81.40 

3  39.95 

0.136 

15  49.86 

1  7.56 

8  51     7.42 

10.015 

2010    9.7 

80.54 

3  36.41 

0.159 

15  49.68 

1  7.63 

3  55    3.98 

10.037 

+20  22  12.3 

+29.67 

-3  32.35 

+0.180 

15  49.51 

1  7.71 

8  59    0.54 

10.018 

20  33  53.8 

28.79 

3  27.76 

0.201 

15  49.34 

1  7.78 

4    2  67.09 

lOXTTO 

20  45  14.2 

27.91 

3  22.66 

0.222 

15  49.17 

1  7.85 

4    6  53.66 

10.100 

20  56  13.2 

27.01 

3  17.06 

0.243 

15  49.01 

1  7.92 

4  10  50.21 

10.120 

21    6  50.6 

26.10 

3  10.99 

0.263 

15  48.85 

1  7.99 

4  14  46.76 

10.190 

+2117    6.1 

+25.18 

-3    4.44 

+0.282 

15  48.70 

1  8.06 

4  18  43.32 

10.159 

21  2(;  59.6 

24.26 

2  67.43 

0.801 

15  48.55 

1  8.13 

4  22  39.88 

lo.m 

21  36  30.7 

23.33 

2  49.99 

0.819 

15  48.40 

1  8.19 

4  26  36.43 

10.185 

21  45  39.3 

22.39 

2  42.11 

0.837 

15  48.26 

1  8.25 

4  30  32.99 

10.211 

21  54  25.4 

21.44 

2  33.81 

0.854 

15  48.12 

1  8.31 

4  34  29.55 

10.227 

+22    2  48.6 

+20.48 

-2  25.12 

+0470 

15  47.98 

1  8.87 

4  38  26.11 

10.243 

22  10  48.8 

19.52 

2  16.04 

0.886 

15  47.85 

1  8.43 

4  42  22.66 

10.259 

22  18  25.8 

18.55 

2    6.58 

0.401 

15  47.72 

1  8.48 

4  46  19.22 

10.274 

22  25  39.4 

17.58 

1  56.77 

0.416 

15  47.59 

1  8.53 

4  50  16.78 

10.288 

22  32  29.5 

16.60 

1  46.62 

0.480 

16  47.47 

1  8.58 

4  54  12.34 

10.302 

+22  38  56.0 

+15.61 

-1  36.12 

+0.444 

15  47.35 

1  8.63 

4  58    8.89 

10.315 

22  44  58^ 

14.62 

1  25.31 

0.457 

15  47.23 

1  8.67 

5    2    5.46 

10.327 

22  50  37.7 

13.62 

1  14.19 

0.470 

15  47.12 

1  8.71 

5    6    2.01 

10.338 

22  55  52.6 

12.61 

1    2.78 

0.481 

16  47.01 

1  8.75 

5    9  58.57 

10.349 

23    0  43.2 

11.60 

0  61.11 

0.492 

15  46.90 

1  8.78 

5  13  55.13 

10.360 

+23    5    9.6 

+10.59 

-0  39.17 

+0UI02 

16  46.79 

1  8.81 

5  17  51.68 

10.369 

23    9  11.5 

9.57 

0  27.02 

0.611 

15  46.68 

1  8.83 

5  21  48.24 

10.377 

23  12  49.1 

8.55 

0  14.64 

0.519 

15  46.59 

1  8.86 

5  25  44.80 

10.384 

2316    2.1 

7.53 

-0    2.09 

0.526 

16  46.49 

1  8.88 

5  29  41.36 

10.391 

23  18  50.4 

6.50 

+0  10.62 

0.532 

16  46.40 

1  8.90 

5  33  37.92 

10.396 

+23  21 14.0 

+  5.47 

+0  23.48 

+0.538 

15  46.32 

1  8.91 

5  37  34.47 

10.400 

23  23  12.9 

4.44 

0  36.45 

0.542 

15  46.25 

1  8.92 

5  41  31.03 

10.402 

23  24  46.9 

3.40 

0  49.60 

0.544 

15  46.18 

1  8.93 

6  45  27.59 

10.404 

23  25  56.2 

2.37 

1    2.59 

0.546 

1546.11 

1  8.94 

5  49  21.16 

10.406 

23  26  40.6 

1.38 

1  15.71 

0.647 

15  46.06 

1  8.94 

5  53  20.71 

10.404 

+23  27    0.2 

+  0.30 

+1  28.84 

+0.546 

16  4  .99 

1  8.94 

5  57  17.26 

10.402 

23  26  55.0 

-  0.78 

1  41.93 

0.544 

16  45.94 

1  8.94 

6    1  13.82 

10.390 

23  26  25.0 

1.77 

1  54.97 

04«1 

16  45.90 

1  8.93 

6    5  10.38 

10.395 

23  25  30.2 

2.80 

2    7.91 

0.587 

15  45.86 

1  8.92 

6    9    6.94 

10.300 

23  24  10.7 

3.88 

2  20.74 

0.532 

15  45.82 

1  8.91 

6  13    3.50 

10. .385 

+23  22  26.4 

-  4.86 

+2  33.46 

+0.527 

15  45.79 

1  8.89 

6  17    0.05 

10.377 

23  20  17.6 

5.88 

2  46.01 

0.519 

15  45.77 

1  8.87 

6  20  56.61 

10.309 

23  17  44.1 

6.90 

2  58.38 

0.511 

15  45.75 

1  8.85 

6  24  63.17 

10.360 

23  14  46.3 

7.92 

3  10.56 

0.502 

15  45.73 

1  8.81 

6  28  49.73 

10.350 

23  11  23.9 

8.94 

3  22.50 

0.493 

15  45.72 1  1  8.78 

6  32  46.28 

10.340 

+23    7  37.2  1-9.95 

+3  34.19 

+0.4&a 

i5  46.nvv^n^ 

j  10.328  j-h23    3  26.5  / -10.96  1 

+3  45.63 

\  +0.470 

\\bA!b.7A 

.\\  %n\ 

9  IntervBl  o/Mmldiameter  peaOtig  meridian,  labtnct  0».\tt  toai  \\iftfM«NiB\VD\«r^^ 
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SUN,  1917. 

FOR  WASHINGTON  APPARENT  NOON. 


Date. 


July 


Aug. 


1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
1 
2 
3 
4 

5 

6 
7 

8 

10 
11 
12 
13 
11 

lb 


Apparent 

Right 
Asosnsflon. 


h  m   8 
6  40  17.62 
6  44  25.64 
6  48  33.38 
6  52  40.80 

6  66  47.93 

7  0  54.71 
7  5  1.16 
7  9  7.24 
7  13  12.96 
7  17  18.28 

7  21  23.21 
7  26  27.70 
7  29  31.76 
7  33  36.37 
7  37  38.61 

7  41  41.16 
7  46  43.30 
7  49  44.92 
7  63  46.01 

7  67  46.63 

8  1  46.51 
8  5  45.92 
8  9  44.73 
8  13  42.96 
8  17  40.59 

8  21  37.60 

8  25  34.00 

8  29  29.78 

8  33  24.95 

8  37  19.48 

8  41  13.40 

8  45  6.70 

8  48  59.38 

8  52  51.46 

8  56  42.93 

9  0  33.80 
9  4  24.10 
9  8  13.80 
9  12  2.94 
9  15  51.51 

9  19  39.53 

9  23  26.98 

9  27  13.89 

9  31  0.24 

9  34  46.06 

9  38  31.35 


Var. 

per 

Hour. 


s 
10.340 
10.328 
10.310 
10.303 
10.290 


Apparent 
DecUnation. 


// 


1019  42  16.10 


+23  7  37.2 
23  3  26.6 
22  68  61.6 
22  63  52.6 
22  48  29.6 

10.276  +22  42  42.9 

10.261  22  36  32.7 

10.246  22  29  58.7 

10.230  22  23    1.6 

10.213  2215  41.0 

10.196  +22    7  67.3 

10.178  21  69  50.9 

lO.ieo  21  61  21.6 

10.141  21  42  29.9 

10.121  21  33  16.9 

10.100  +21  23  39.8 

10.078  2113  41.8 

10.056  21    3  22.1 

10.034  20  52  41.2 

10.011  20  41  39.1 

9.987  +20  3016.1 

9.963  20  18  32.5 

0.939  20    6  28.4 

9.914  19  54    4.3 

9.888  19  4  L  20.4 

9.862  +19  28  16.9 

9.837  19  14  54.2 

9.811  19    I  12.4 

9.785  18  47  11.9 

9.759  18  32  53.0 

9.733  +18  18  15.9 

9.708  18    3  20.8 

9.683  17  48    8.1 

9.WS  17  32  38.0 

9.fi33  17  16  50.8 

9.008  +17    0  46.9 

9.584  16  44  26.2 

9.559  16  27  49.2 

9.r>36  16  10  56.2 

9.512  15  53  47.5 

9.489  +15  36  23.4 

9.m  15  IS  44.2 

0.443  15    0  50.2 

9.420  14  42  41.6 

9.398  14  24  19.0  \ 

9.376  +14    o4'2.(> 
9.354 1+ 13  Ar>r)\i.ii 


Var. 


oar. 


It 
-0.05 
10.95 
11.05 
12.95 
13.05 

-14.03 
15.92 
16.90 
17.87 
18.84 

-10.70 
20.74 
21.69 
22.62 
23.55 

-24.46 
25.36 
26.26 
27.15 
28.02 

-28.88 
29.74 
30.59 
31.42 
32.23 

-33.04 
33.84 
34.ft3 
35.40 
36.16 

-36.92 
37.06 
38.39 
39.11 
39.82 

-40.51 
41.20 
41  .S7 
42.51 
43. IS 

^3. SI 
44.44 

45.05 
45.05 
40.23 


Equation 

of  Time. 

Mean— App. 


m       8 
+3  34.19 
3  46.63 

3  66.76 

4  7.61 
4  18.16 

+4  28.34 
4  38.20 
4  47.70 

4  66.84 
6    6.68 

+6  13.92 
6  21.85 
6  29.32 

5  36.35 

6  42.93 

+6  49.00 
6  64.67 
6  59.62 
6  4.14 
6    8.10 

+6  11.61 
6  14.35 
6  16.60 
6  18.26 
6  19.32 

+6  19.79 
6  19.63 
6  18.86 
6  17.47 
6  15.46 

+6  12.82 
6  9.57 
6  5.71 
6  1 .24 
5  56.17 

+5  50.51 
5  44.26 
5  37.44 
5  30.04 
5  22.08 

+5  13.56 
5  4.48 
4  54.85 
4  44.69 
4  33.98 

+4  21.74 


Var. 
Hoar. 


8 

-kO.482 
0.470 
0.458 
0.445 
0.482 

40.418 
0.403 
0.880 
0.873 
0.355 

+0.338 
0.321 
0.303 
0.283 
0.364 

+0.343 
0.231 
0.100 
0.177 
0.154 

+0.130 
0.106 
0.082 
0.057 
0.032 

+0.006 

-0.020 

0.045 

0.071 

0.097 

-0.123 
0.148 
0.173 
0.198 
0.223 

-0.248 
0.272 
0.296 
0.320 
0.343 

-0.307 
0.390 
0.413 
0.435 
0.457 

-0.479 


Semi- 


tt 


15  45.71 
15  46.71 
15  45.70 
15  46.70 
15  45.71 

15  45.71 

15  45.72 

16  45.74 
15  45.75 
15  46.78 

15  45.81 
1545.84 
15  46.87 
15  45.91 

15  46.95 

16  46.00 
15  46.06 
15  46.12 
15  46.18 
15  46.26 

15  46.34 

16  46.42 
15  46.51 
15  46.60 

15  46.70 

16  46.80 
15  46.90 
15  47.02 
15  47.13 
15  47.25 

15  47.37 
15  47.50 
15  47.62 
15  47.75 
15  47.88 

15  48.02 
15  48.15 
15  48.29 
15  48.44 
15  48.58 

15  48.73 
15  48.88 
15  49.04 
15  49.21 
15  49.38 

15  49.55 


B.T.or 

taOLPlH 

Hsu. 


m  8 
8.75 
8.71 
8.67 
8.63 
8.59 

8.54 
8.49 
8.44 
8.38 
8.32 

8.26 
8.20 
8.14 
8.07 
8.00 

7.92 
7.86 
7.77 
7.70 
7.62 

7.54 

7.46 
7.38 
7.29 
7.21 

7.13 
7.(M 
6.96 
6.87 
6.79 

6.70 
6.61 
6.53 
6.44 
6.35 

6.27 
6.18 
6.09 
6.01 
5.92 

5.84 
5.76 
5.67 
5.59 
5.51 

6.44 


NoTK.-Far  mean  time  interval  ol  semid\amiM«  pas&^IVl;;m«\^^s^>%^l>^^x*a^.^.v%»VT«la\Js«.1&i« 
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FOR  WASHINGTON  APPARENT  NOON. 


1 

1 ■ 

Sidereal 

•* 

Amsumt 
AjflfliwImiL 

V«r. 
Hmr. 

1 

Eqnattoa       Var. 

of  Time.         per 

Mean— App.    Hour. 

Beml- 
diameter. 

Is.  T.  of 
Bem.Pass. 
Merid. 

Time  of 
MeanNooo. 

h   m     a 

f 

•       t          It               ir 

m    s 

s 

#         rr 

m     fl 

h   m     8 

16 

9  42  16.10 

9.354 

+13  46  52.6    -47.80 

+  4  10.08 

-0.601 

15  49.72 

1  5.36 

9  38    4.44 

17 

9  46   0.34 

0.338 

13  27  49.5 

47.89 

3  58.69 

0.522 

15  49.90 

1  5.29 

9  42    1.00 

18 

9  49  44.07 

9.818 

13   8  33.7 

48.43 

3  45.90 

0.543 

15  50.09 

1  5.21 

9  45  57.56 

19 

9  63  27.29 

0.291 

12  49    5.4      48.94 

3  32.60 

0.564 

15  50.28 

1  5.14 

9  49  54.11 

20 

9  57  10.02 

0.271 

12  29  24.8      49.43 

3  18.82 

0.584 

15  50.47 

1  5.07 

9  53  50.66 

21 

10   0  52.26 

0.350 

+12   9  32.5 

-49.91 

+  3    4.55 

-0.604 

15  50.67 

1  5.00 

9  57  47.22 

22 

10   4  34.03 

0.331 

11  49  28.8 

50.30 

2  49.79 

0.624 

15  50.87 

1  4.94 

10    143.77 

23 

10    815.32 

0.311 

11  29  13.8 

60.85 

2  34.58 

0.643 

15  51.08 

1  4.87 

10    5  40.32 

24 

10  11  56.17 

9.108 

11    8  48.1 

51.20 

2  18.91 

0.663 

15  51.29 

1  4.81 

10   9  36.88 

25 

10  15  36.58 

0.175 

10  4811.9 

51.73 

2    2.81 

0.680 

15  51.50 

1  4.74 

10  13  33.43 

26 

10 19  16.56 

0.157 

+10  27  25.6 

^2.14 

+  1  46.27 

-0.698 

15  51.72 

1  4.68 

10  17  29.99 

27 

10  22  56.12 

0.140 

10    6  29.4 

52.54 

129..34 

0.714 

15  51.94 

1  4.63 

10  21  26.54 

28 

10  26  35.28 

0.134 

9  45  23.7 

52.08 

1  11.99 

0.730 

15  52.16 

1  4.57 

10  25  23.09 

29 

10  30  14.06 

0.100 

9  24    8.7 

53.31 

0  51.27 

0.746 

15  52.39 

1  4.52 

10  29  19.65 

30 

10  33  52.49 

0.004 

9    2  44.9 

53.67 

0  36.19 

0.760 

15  52.61 

1  4.47 

10  33  16.20 

31 

10  37  30.57 

0.060 

+  8  41  12.4 

-54.03 

+  0  17.77 

-0.774 

15  52.84 

1  4.42 

10  37  12.76 

.      1 

1041   8.33 

0.007 

8  19  31.6 

64.37 

-  0   0.98 

0.788 

15  53.06 

1  4.37 

10  41    9.31 

2 

10  44  45.79 

0.055 

7  57  42.8 

64.70 

0  20.02 

0.799 

15  5:?.29 

I  4.3:) 

10  45    5.86 

3 

10  48  22.97 

0.044 

7  35  46.1 

56.03 

0  39.34 

0.810 

15  5:).52 

1  4.29 

10  49    2.42 

4 

10  61  59.90 

0.034 

7  13  41.9 

55.33 

0  58.91 

0.820 

15  53.75 

1  4.25 

10  52  58.97 

6 

10  55  36.59 

0.034 

+  6  51  30.6 

-«.61 

-  1  18.72 

-0.830 

15  5S.99 

1  4.22 

10  56  55.52 

6 

10  59  13.07 

0.010 

6  29  12.5 

66.89 

138.73 

0.838 

15  54.22 

1  4.18 

11    0  52.08 

7 

11    2  49.37 

0.000 

6   6  47.8 

66.16 

158.94 

0.845 

15  54.40 

1  4.15 

11    4  48.63 

8 

11    6  25.47 

0.003 

5  44  16.9 

56.41 

2  19.33 

0.852 

15  51.69 

1  4.13 

11    8  45.18 

9 

1110   1.42 

8.005 

5  21  40.2 

66.65 

2  39.88 

0>^ 

15  54.93 

1  4.10 

1112  41.73 

10 

11 13  37.23 

8.000 

+  4  58  58.0 

-56.87 

-  3    0.56 

-0.864 

15  55.18 

1  4.08 

11 16  38.29 

11 

11 17 12.94 

8.065 

4  36  10.4 

57.06 

3  21.36 

0.86U 

15  55.42 

1  4.06 

11  20  34.84 

12 

11  20  48.53 

8.081 

4  13  18.0 

57.28 

3  42.26 

0.873 

15  56.67 

1  4.05 

112431.39 

13 

11  24  24.02 

8.078 

3  60  21.2 

57.46 

4    3.26 

0.876 

15  55.92 

1  4.03 

11  28  27.95 

14 

11  27  50.46 

8.976 

3  27  20.2 

57.62 

4  24.32 

0.878 

15  56.18 

1  4.02 

11  32  24.50 

15 

11  31  34.84 

8.074 

+  34  15.5 

-57.77 

-  4  45.44 

-0.880 

15  56.43 

1  4.01 

11  36  21.05 

16 

11  35  10.17 

8.073 

2  41    7.2 

57.91 

5   6.60 

0.882 

15  56.69 

1  4.01 

11  40  17.61 

17 

11  38  45.50 

8.073 

2  17  56.9 

58.02 

5  27.77 

0.882 

15  5«.96 

1  4.01 

114414.16 

18 

11  42  20.82 

8.073 

154  41.8 

58.18 

5  48.94 

0.882 

15  57.22 

1  4.01 

11  48  10.71 

19 

11  45  56.15 

8.973 

1  31  25.3 

58.23 

6  10.11 

0.881 

15  57.19 

1  4.01 

1152    7.26 

20 

11  49  31.52 

8.074 

+  1   8   6.8 

-68  ..10 

-  6  31.23 

-0.880 

15  57.76 

1  4.02 

11  56    3.82 

21 

1153   6.93 

8.977 

0  44  46.6 

58.37 

6  52.31 

0.877 

15  58.03 

1  4.03 

12    0   0.37 

22 

11  56  42.42 

8.081 

+  0  2125.1 

58.42 

7  13.32  j    0.87:j 

15  5S.30 

1  4.04 

12    3  5<).92 

23 

12   018.00 

8.085 

-  0    1  57.3 

58.45 

7  3-1.24      0.860 

15  58.58 

1  4.06 

12    7  5:^48 

24 

12   3  53.67 

8.980 

0  25  20.5 

58.47 

7  55.0<i  1    0.8tt5 

15  58.86 

1  4. as 

12  11  50.03 

25 

12    7  29.48 

8.905 

-  0  48  44.0 

-58.48 

-  8  15.75  j  -0.859 

15  59.13 

1  4.11 

12  15  Jfi.^S 

26 

1211    5.42 

9.001 

112    7.1 

68.47 

8  36.29 

0.853 

15  59.41 

1  4.14 

12  10  43.14 

27 

1214  41.54 

9.009 

1  35  30.4 

58.44 

8  50.68 

0.84r. 

15  59.69 

1  4.17 

12  23  39.69 

28 

12 18  17.86 

9.018 

1  58  52.7 

58.41 

9  16.87 

0.S37 

15  59.97 

1  4.20 

12  27  36.24 

29 

12  21 54.38 

94)27 

2  22  14.0 

58  ..16 

9  36.84 

0.827 

16    0.24 

1  4.23 

12  31  32.79 

30 

12  25  31.14 

9.087 

-  2  45  34.0 

-58.30 

-  9  56.57 

-0.S17 

16    0.52 

1  4.27 

12  35  29.35 

1       1 

12  29  8.16^ 

O.OiB  ^ 

-  3   8  52.6\'5H.22\ 
il  ofamidiAnteter  passt 

-10  H>.05  ■  -o.so-1 
ng  xneridian,  subtnu 

NkftwU' 

■"FlBramn  Unn 

9int9rvt 

;«lXVSL\«rs«X. 
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FOR  WASHINGTON  APPAEENT  NOON. 


DBte. 

AiovBikm. 

Var. 
aoar. 

ApperBnt 
Dedbatfcn. 

V«r. 
aSar, 

Bquatloii 

orrtme. 

Mmb— App. 

Var. 
aaar. 

tani- 
dteMMr. 

B.T.OI 

BmilFh 

ItaU. 

h   m     s 

B 

•    /      tt 

// 

m     8 

B 

r 

ff 

m    s 

Oct.      1 

12  29   8.16 

9XM 

-38  52.5 

^68.22 

-10  16.05 

-«.805 

16 

0.80 

144)] 

2 

12  32  46.49 

9M2 

3  32   9.0 

68.14 

10  35.22 

0.792 

16 

1.07 

14.3! 

8 

12  36  23.12 

0.075 

3  65  23.1 

68.03 

10  64.09 

0.770 

16 

1.36 

14.4( 

4 

12  40   1.10 

9.088 

4  18  34.6 

67.01 

11  12.62 

0.765 

16 

1.62 

14.41 

6 

12  43  39.43 

O.IOS 

4  41  43.2 

67.78 

11  30.79 

0.740 

16 

1.89 

14J» 

6 

12  47  18.16 

9.122 

-  6  4  48.3 

-67.64 

-11  48.56 

-0.712 

16 

2.16 

14.5( 

7 

12  60  67.28 

9.189 

6  27  49.9 

67.48 

12    5.95 

0.716 

16 

2.43 

14.61 

8 

12  64  36.84 

9.1A7 

6  60  47.4 

57.30 

12  22.90 

0.697 

16 

2.70 

14.6{ 

Q 

12  68 16.83 

9.176 

6  13  40.4 

67.11 

12  39.41 

0.678 

16 

2.98 

14.7^ 

10 

13   157.30 

9.190 

6  36  28.5 

66.80 

12  55.46 

0.680 

16 

3.25 

lU] 

11 

13   538.24 

9.216 

-  6  6911.6 

--56.6T 

-13  11.02 

-0.619 

16 

3.62 

14.8^ 

12 

13   919.68 

9.238 

7  21  49.0 

66.48 

13  26.10 

0417 

16 

3.79 

1  4.9! 

13 

1313   1.63 

9.2B0 

7  44  20.3 

66.17 

13  40.66 

0.605 

16 

4.06 

16.(K 

14 

13  16  44.12 

9.282 

8   6  45.2 

65.00 

13  54.69 

0.673 

16 

4.34 

i5.i: 

16 

13  20  27.16 

9.aoo 

8  29   8.5 

65.61 

14    8.17 

0U»0 

16 

4.61 

15.1! 

16 

13  24  10.76 

9.328 

-  8  61 14.6 

-«5.30 

-14  21.06 

-0.626 

16 

4.88 

15i: 

17 

13  27  54.92 

9.3S2 

9  13  17.9 

64.08 

14  33.43 

0.602 

16 

6.16 

15.81 

18 

13  31  39.69 

9.378 

9  36  13.4 

64.64 

14  45.20 

0.478 

16 

6.43 

15.4 

19 

13  36  26.06 

9.404 

9  67   0.6 

64.28 

14  56.36 

0.462 

16 

6.71 

16.K 

20 

13  39  11.03 

9.480 

10  18  38.7 

63.00 

16   6.90 

0.426 

16 

6.98 

15.S 

21 

13  42  67.66 

9.4M 

-10  40    7.8 

^53.61 

-16  16.81 

-0.109 

16 

6.26 

15.7; 

22 

13  46  44.91 

9.483 

11    127.3 

53.10 

16  26.08 

0.173 

16 

6.63 

15.8 

28 

13  50  32.80 

9.510 

11  22  36.7 

52.68 

15  34.70 

0.345 

16 

6.81 

1  5.9 

24 

13  54  21.39 

9.538 

11  43  35.8 

52.23 

15  42.65 

0.317 

16 

7.08 

1  6.0 

26 

13  58  10.66 

9.567 

12   4  24.1 

61.78 

15  49.92 

0.289 

16 

7.35 

1  6.1 

26 

14    2    0.62 

9.506 

-12  25    1.3 

^1.31 

-15  56.50 

-0.250 

16 

7.62 

1  6.2 

27 

14    5  51.30 

9.627 

12  45  27.0 

50.82 

16    2.35 

0.220 

16 

7.88 

1  6.3 

28 

14    9  42.72 

9.668 

13    5  40.7 

50.31 

16    7.48 

0.198 

16 

8.15 

1  6.4 

29 

14  13  34.88 

0.600 

13  25  42.1 

49.80 

16  11.86 

0.166 

16 

8.40 

1  6.£ 

30 

14  17  27.81 

0.722 

13  45  30.9 

49.26 

16  15.47 

0.134 

16 

8.66 

1  6.e 

31 

14  2121.52 

0.756 

-14    5    6.7 

-48.71 

-16  18.31 

-0.102 

16 

8.91 

1  6.i 

Nov.       1 

14  25  16.03 

0.788 

14  24  28.9 

48.14 

16  20.34 

0.068 

16 

9.16 

1  6.t 

2 

14  29  11.36 

0.822 

14  43  37.4 

47.55 

16  21.59 

0.035 

16 

9.40 

1  7.( 

S 

14  33    7.48 

0.856 

15    2  31.5 

46.95 

16  22.01 

-O.OOl 

16 

9.64 

1  7.: 

4 

« 

14  37    4.45 

9.801 

15  21  11.1 

46.34 

16  21.59 

+0.034 

16 

9.88 

1  7.! 

6 

34  41    2.26 

0.026 

-15  39  35.7 

-45.70 

-16  20.34 

+0.070 

16  10.12 

1  7.: 

6 

14  45   0.92 

0.962 

15  57  44.7 

45.04 

16  18.24 

0.105 

16  10.35 

1  7.^ 

7 

14  49   0.44 

0.908 

16  15  37.9 

44.37 

16  15.29 

0.141 

16  10.59 

1  7.i 

8 

14  53   0.81 

10.034 

16  33  14.8 

43.60 

16  11.47 

0.177 

16  10.82 

1  7. 

9 

14  67    2.06 

10.070 

16  50  34.9 

42.90 

16    6.81 

0.213 

16  11.04 

1  7.: 

10 

15    1    4.16 

10.106 

-17    7  37.9 

-42.26 

-16    1.27 

+0.249 

16  11.27 

1  7.' 

11 

15    5    7.13 

10.142 

17  24  23.4 

41.52 

15  54.88 

0.285 

16  11.49 

1  8.1 

12 

15   910.95 

10.178 

17  40  51.0 

40.77 

15  47.62 

0.320 

16  11.71 

1  8. 

13 

1513  16.65 

10.213 

17  57    0.1 

39.90 

15  39.51 

0.356 

1611.93 

1  8.; 

14 

15  17  21.20 

10.249 

18  12  50.4 

39.20 

15  30.54 

0.391 

16  12.14 

1  8.' 

16 

15  21  27.60 

10.284 

-18  28  21.6 

-88.30 

-15  20.72 

+0.426 

16 12.36 

1  8.. 

lej 

J5  25  34.85 

10.319 

-18  43:i^.1i 

^  -^il  .ol 

^-\^\^.^ 

\-VQ.<«A. 

^\^Yi..'^1 

^\  ftj 

AToTjE.— For  mean  time  intervul  ol  semUiVamiBVet  p%s&vtt%m«tNASsaav,  wi^vwR\.^.\^VK«vN\i*^ 
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WASHINGTON  APPARENT  NOON. 


1 

SMmal 

V«r. 
Hour. 

Appsrent 

Var. 

Eouatloii 

orriine. 

Ifean— App. 

Var. 
aSar. 

Sonf- 
diametflr. 

Is.  T.  of 
Bem.Pftss, 
Morid. 

Time  of 
KeuiNooD. 

f 

•         /              0t 

tt 

m      fl 

s 

/     ft 

m     8 

h   m     8 

5 

10.310 

-18  43  33.3 

-37.57 

-15  10.06 

+0.461 

16  12.67 

1    8.66 

15  40  47.40 

1 

10.353 

18  58  24.9 

36.73 

14  58.57 

0.496 

16  12.78 

1    8.78 

15  44  43.96 

3 

10.388 

19  12  56.1 

35.87 

14  46.25 

0.530 

16  12.99 

1    8.89 

15  48  40.51 

6 

10.422 

19  27    6.6 

35.00 

14  33.12 

0.564 

16  13.20 

1    9.00 

15  52  37.07 

8 

10.tf6 

19  40  56.0 

34.11 

14  19.19 

0.507 

16  13.40 

1    9.12 

15  56  33.62 

0 

10.488 

-19  64  23.9 

-33.21 

-14    4.47 

40.630 

16  13.60 

1    9.23 

16   0  30.18 

1 

10.521 

20   7  29.9 

32.20 

18  48.96 

0.662 

16  13.80 

1    9.34 

16   4  26.74 

9 

10.553 

20  20  13.7 

81.36 

18  32.68 

0.604 

16  14.00 

1    9.46 

16   8  23.29 

>3 

10Ji85 

20  32  35.1 

80.41 

13  15.65 

0.726 

16  14.18 

1    9.56 

16  12  19.85 

2 

10.615 

20  44  33.5 

20.45 

12  57.86 

0.757 

16 14.37 

1    9.66 

16  16  16.41 

S 

10.846 

-20  56   8.6 

-28.48 

-12  39.33 

+0.787 

16 14.55 

1   9.76 

16  20  12.97 

2 

10.676 

21    7  20.3 

27.40 

12  20.07 

0.817 

16 14.73 

1    9.86 

16  24    9.62 

10 

10.705 

2118   8.3 

26.40 

12   0.09 

0.847 

16  14.89 

1    9.96 

16  28    6.08 

;o 

10.735 

21 28  32.1 

25.48 

11  39.41 

0.876 

16  15.05 

110.06 

16  32    2.64 

!8 

10.763 

21 38  31.4 

94.46 

1118.05 

0.004 

16  15.21 

1  10.15 

16  35  59.19 

»5 

10.791 

-2148   6.0 

-23.42 

-10  56.00 

+0.032 

16 15.37 

110.24 

16  39  55.75 

7 

10.810 

21 57  15.5 

22ja7 

10  33.31 

0.050 

16  15.52 

110.33 

16  43  52.31 

13 

10.845 

22   5  59.7 

21.31 

10   9.97 

0.965 

16 15.66 

1 10.41 

16  47  48.87 

12 

10.870 

22  14  18.3 

20^ 

9  46.01 

1.010 

16  15.80 

1 10.49 

16  51  45.43 

>9 

10.894 

22  22  11.1 

19.16 

9  21.46 

IJOM 

16  15.93 

1 10.57 

16  55  41.98 

5 

10.918 

-22  29  37.8 

-18.06 

-  8  56.33 

+1.058 

16  16.06 

110.64 

16  59  38.54 

\4 

10.040 

22  36  38.2 

16.06 

8  30.66 

1.060 

16  16.18 

1 10.70 

17    3  36.10 

t6 

10.961 

22  4311.8 

15^ 

8   4.46 

1.101 

16 16.30 

1 10.77 

17    7  31.66 

8 

10.081 

22  49  18.8 

14.78 

7  37.78 

1.121 

16  16.41 

110.83 

17  11 28.22 

)6 

11.000 

22  54  58.8 

13.60 

710.64 

1.140 

16  16.52 

1 10.89 

17  15  24.77 

6 

11.016 

-23   011.5 

-12.46 

-  6  43.07 

+1.157 

16  16.63 

1 10.95 

17  19  21 .33 

'6 

11.0S2 

23   4  56.9 

11.31 

6  15.10 

1.1T8 

16  16.73 

111.00 

17  23  17.89 

'2 

11.047 

23   914.8 

10.16 

5  46.78 

1.187 

16  16.84 

111.04 

17  27  14.45 

K) 

11.060 

2313   5.0 

0.01 

5 18.12 

1.200 

16  16.93 

111.08 

17  31 11.01 

» 

11.071 

2316  27.3 

7.86 

4  49.18 

1.211 

16  17.03 

1 11.12 

17  35   7.66 

12 

11.081 

-23 19  21.7 

-6.60 

-  4  19.99 

+1.221 

16  17.12 

1 11.16 

17  39    4.12 

16 

11.088 

23  21 48.2 

5.52 

3  50.59 

1.228 

16  17.20 

1  11.18 

17  43   0.68 

;8 

11.095 

23  23  46.6 

4.35 

3  21.00 

1.235 

1617.29 

111.20 

17  46  57.24 

» 

11.100 

23  25  16.7 

3.17 

2  51.29 

1.240 

16  17.36 

1  11.22 

17  50  53.80 

19 

11.104 

23  2618.7 

2J0O 

2  21.47 

1.244 

16  17.43 

111.24 

17  54  60.36 

» 

11.106 

-23  26  52.4 

-0.82 

-  151.58 

+1.246 

16  17.60 

1  11.25 

17  58  46.91 

» 

11.106 

23  26  57.9 

+  0.36 

1  21.67 

1.246 

16  17.67 

1 11.25 

18    2  43.47 

14 

11.106 

23  26  35.1 

1.54 

0  61.75 

1.246 

16  17.63 

1 11.25 

18    6  40.03 

57 

11.103 

23  25  44.1 

2.71 

-  0  21.80 

1.243 

16  17.68 

1 11.26 

18  10  36.69 

12 

11.100 

23  24  24.8 

3.80 

+  0   7.96 

1.240 

16  17.73 

111.24 

18  14  33.16 

(9 

11.096 

-23  22  37.4 

+  5.06 

+  0  37.68 

+1.236 

16  17.77 

1  11.23 

18  18  29.71 

r3 

11.000 

23  20  21.8 

6.24 

1    7.28 

1.JO0 

16  17.81 

1  11.21 

18  22  26.26 

$2 

11 MZ 

23  17  88.0 

7.41 

1  36.73 

1.233 

16  17.83 

1 11.19 

18  26  22.82 

r2 

llJOli 

23  14  26.2 

8.S7 

2   6.00 

1.215 

16  17.85 

1 11.16 

18  30  19.38 

IL 

UJ066 

23  10  46.4 

0.74 

2  35.05 

1.206 

16  17.87 

1 11.13 

18  34  15.94 

)6 

11.055 

-23   6  38.8 

+10.00 

+  8    3.87 

+1.195 

16  17.88 

1 

111.09 

18  38  12.50 

i               

*Jme  iDtervsl  ofsemidJameter  passing  meridian,  subtrecl  Qp.1^  traiXi\\i<b«»iAsE«e2k.VsX«r^* 
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FOR  TRANSIT 


MOON-CrtMlNATIONS,  1917. 


Dam. 

3 

Wart. 

b   m 

Jan.    1    U 

657.09 

ijL 

1922.09 

2U 

746.85 

2lL 

2011.93 

3|U 

837.47 

3'l 

21    3.24 

4'U 

9  29.21 

4|L 

21  55.20 

5|U 

1021.24 

5  L 

2247.02 

«!u 

1112.46 

6  L 

2337.43 

7   U 

12  1.86 

8|L 

025.68 

8  U 

124S.37 

bIl 

1 11.42 

9U 

1333.39 

10 

L 

164.82 

10 

U 

14 15.79 

11 

L 

236.39 

11 

U 

14  56,72 

12 

L 

3  16.90 

12 

U 

1537.05 

la 

L 

3  57.30 

13 

U 

16  17.77 

14 

L 

■13S.62 

H 

U 

IfiSU.M 

15 

L 

522.02 

15 

U 

1744.87 

IG 

L 

6   8.67 

l(i 

17 

U 
L 

1833.55 
6  51). 62 

17 

U 

Ht26.*l 

1,S 

L 

7  5o.j() 

IS 

U 

i;o-.',-..2:{ 

lil 

L 

«5o.»6 

i!a: 

■-M  27.46 

20    L 

fl.-.!l..l« 

2.iii: 

2l'J1--):! 

2i,L 

11    3.20 

21 1  r 

2:i;!l.i;i 

■"'    L 

12   -l.NO 

2:!li; 

IJiVI.-l--) 

2:ijL 

U   -.iM 

1"7 

C 

1  :)0.75 

i..~,  V  l>nfM-IIv«llluinliunlon(itS.  U"£U. 


MOON-CULMINATIONS,  1917.  521 

r  OF  HOON'S  CENTER  OVER  THE  MERIDIAN  OP  WASHINGTON. 


lKanIlhania*tloBotS.0".12.  Feb.  fi,  U  D«toc».ivelttMitaK.\aaiAa.«'». 
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MOON-OULMINATIONS,  1917. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHIKG10I 


Date. 

1    Culmination. 

Wash. 
Mwn 
Time. 

Var. 

Ilmir 

of 
Ix)nK. 

Right 

Asouukm 

of 

Center. 

Var. 

l)er 
Hour 

of 
Long. 

Qeooentrfc 

Decllnatian 

of 

Center. 

Var. 

Hour 
of 

LODR. 

8.  T. 

of 

Bemid. 

Paw- 

^ian. 

1 

trie 
Ssnkll- 
ameter. 

i 

Equa- 
torU 
Hflri. 
untd 
Pnltef. 

JA 

1 

h     m 

m 

h  m     •     1      s 

/» 

»  !  '  "  i  '  •'  1 

Feb.l5 

u 

1911.09 

2.497 

16  5445.<M 

160.06 

-253147.9 

-    79.9 

74.17 

16   1.2 

5841.7 

tt. 

10 

L 

741.35 

2.644 

17  27   4.85 

162.89 

25  :M  36.8 

4-    52.9 

74.83 

16  8.6 

69  8.9 

16 

U 

2012.05 

2.669 

17  5950.07 

164.41 

251017.7 

190.8 

76.16 

1615.8 

6935.3 

EN 

17 

L 

842.92 

2.671 

183246.27 

164.56 

24 18 14.6 

329.5 

76.16 

1622.6 

60  0.2 

17 

U 

21 13.68 

2JS52 

19   534.18 

163.39 

-225847.0 

4-  404.1 

74.84 

16  28.7 

6022.8 

EN 

18 

L 

944.09 

2.615 

19  38   2.32 

161.14 

211311.1 

690.1 

74.27 

1634.0 

6042.3 

18 

U 

2213.97 

2.464 

20   0  58.45 

158.12 

19   334.7 

703.6 

73.61 

1638.3 

6068.0 

IL8 

19 

L 

1043.20 

2.407 

204115.26 

154.64 

16  32  49.7 

801.1 

72.63 

1641.4 1 61  9.S| 

19 

U 

2311.72 

2.347 

211149.43 

151.05 

-1344  20.0 

4-  890.7 

71.73 

1643.1 

61 15.7 

as 

20 

L 

11 39.54 

2.290 

214141.33 

147.63 

104150.5 

940.9 

70.87 

1643.4 

6116.8 

21 

U 

0  6.71 

2.239 

221054.21 

144.58 

7  2916.3 

981.4 

70.10 

1642.3 

6112.5 

21 

L 

12  33.32 

2.197 

22  39  33.42 

142.06 

41033.3 

1002  Jl 

69.46 

16  39.7 

61  3.0 

90 

U 

0  59.48 

2.165 

23   7  46.67 

140.10 

-  04930.9 

4-1004.9 

68.97 

1686.7 

6048.6 

22 

L 

1325.31 

2.143 

233538.25 

138.n 

+  23013.1 

989.7 

68.66 

1630.6 

6029.7 

23 

U 

160.94 

2.131 

0  318.60 

138.05 

64516.7 

058.3 

68.49 

1624.4 

60  7.0 

L 

23 

L 

14 16.49 

2.12S 

03063.77 

137.89 

8  62  34.8 

912.3 

68.48 

16 17.4 

89  4U 

24 

U 

242.05 

2.133 

0  58  29.97 

138.21 

+114922.6 

+  863.6 

68.59 

16  9.8 

5913.3 

L 

24 

L 

15   7.71 

2.145 

1  26 12.32 

138.» 

143313.2 

783.1 

68.80 

16   1.8 

6843.9 

25 

U 

333.54 

2.160 

IM   4.50 

139.82 

17   159.8 

703.0 

69.08 

1563.7 

6813.8 

L 

25 

L 

1559.57 

2.177 

2  22  8.49 

140.85 

1913  54.6 

614.7 

69.36 

1645.4 

6743.7 

26 

U 

4  25.79 

2.10;i 

2  5024.46 

141.70 

+21    7  29.2 

+  520.0 

69.a3 

1537.3 

5714.2 

26 

L 

1052.18 

2.205 

3  18  50.59 

142.51 

22  4134.4 

420.2 

69.8:r  1529.6 

5645.9 

27 

U 

51S.68 

2.211 

3  47  23.32 

142.86 

23  5521.7 

317.3 

69.94 

1522.4 

86 19.3 

27 

L 

1745.21 

2.200 

4  15  57.46 

142.73 

24  48  22.8 

212.8 

69.91 

1515.6  5554.6 

1 

2S 

U 

6  11.65 

L'.iy? 

4  44  26.71 

142.04 

+25  2030.0 

+  108.6 

69.74 

15  9.5:5532.2 

28 

L 

18  37.90 

•J.  170 

5  12  44.18 

140.77 

25  3156.3 

+      6.3 

69.41 

15   4.1 

55 12.2 

Mar.  1 

U 

7   3.84 

2.14a 

54043.01 

i:iS.95 

25  23  13.0 

-    92.8 

68.92 

14  59.3 

54  54.7 

I 

L 

19  29.36 

2.107 

6   8  16.95 

1'J«'..04 

24  5.5   8.2 

1S7.1 

68.30 

14  55.2 

54  39.7 

o 

U 

7  5-1.39 

2  Am 

6  35  20.S6 

13:). 90 

+24    8  43.4 

-  270.0 

67. 5S 

14  51.8 

54  27.3 

L 

20  18.85 

2.014 

7    151.05 

1.11.04 

23   510.7 

358.4 

66.78 

1449.1 

54  17.4 

3 

U 

842.72 

1  .W4 

7  27  45.40 

12S.01 

214549.1 

434.0 

65.94 

14  47.1 

54   9.9 

3 

L 

21    5.99 

1.014 

7  53   3.39 

124. 9t) 

20  12   2.4 

502.6 

65.10 

14  45.7 

54  4.7 

4 

U 

9  28.66 

i.8oa 

817  46.01 

122.13 

+  18  2515.6 

-  564.0 

6-1.29 

14  44.9 

54    1.7 

4 

L 

21  50.79 

1.S22 

8  4155.50 

110.50 

16  26i>4.8 

618.3 

63.53 

14  44.0 

54   0.7 

5 

U 

1012.42 

1.7.S4 

9   535.23 

1 

117.10 

14  IS  24.5 

665.6 

62.86 

14  44.8 

54    l.G 

5 

L 

22  33.63 

i.7r.2 

9  2S49.45ill').2o 

12    1    8.6 

705.9 

62.29 

14  45.5 

54   4.2 

6 

r 

1054.49 

i.7'27 

9  5143.04    ll.s.7r. 

f  9  36  29.7 

-  739.5 

61.85 

14  46.7 

54   8.4 

6    L| 

2315.11 

1.710 

1014  21.50 

112.74 

7    549.5 

766.1 

61.W 

14  48.2 

6414.1 

/ 

i: 

1 1  35.57 

1.701 

10  36  50.6:»   1112.22 

1 

4  3029.4 

785.9 

61.38 

14  50.1 

W21.0 

1 

L 

23  55.98 

1 .701 

1059  16.85  |lii'.2;? 

+   15152.3 

799.0 

61.37 

14  52.3 

54  29.1 

8 

V 

12  16.44 

1.711 

112146.41  I112..S0 

-  048  38.2  -soi.ol 

61.53 

14  54.8 

5438.3 

7.1i 

0 

h 

037.07 

1 .730 

11  44  26.05' 113.92 

3  29  35.1 

S03.2 

61.85 

14  57.6 

5-1 48. K 

9 

u 

12  57.99 

1.75S 

12   7  22.58   Uo.W) 

6   9L7.3 

791.0 

62.33 

15   0.7 

54  59.8 

11 

10 

L      1 19.30 

1.79:) 

123042.85   117.S7 

8  46  39.:! 

77ft. 5 

62.98 

15   4.0 

5511.9 

lol 

ul 

/;>*4J.IJ 

1.642 

12  5V'A3.(>0\ 

120  .^tt' 

Uvvwvi'^.v 

V-  Vv*>.'I 

V^'J^ri'^^ 

\Vb  -^.^ 

s'Wi'GiR 

>    I! 

Afar.  1.  U  Defectivo  Illumination  of  N.0".2A. 
Mnr.  7,  17  Defoctivo  Illumination  o(  .V.O'M:. 


'ULOtX .  ^, "V^  \>«l»X\N«i\^\SSl&ESttKMQiQL^\\.^»!i 


M00N-CUIMINATI0N8,  1917. 
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r  OF  MOON'S  CENTBR  OVER  THE  MERIDIAN  OF  WASHINGTON. 


« 

Var. 

Hoar 

of 
Lone. 

Ryt 

of 
Oaitflr. 

Vtr. 

Hour 

of 
Loaf. 

OMMOtrlD 

DMUaation 

of 

Cffit«r. 

Var. 

Hoar 

of 
Long. 

8.  T. 
Of 

flwiid. 

PM9- 

rSlan. 

QOOOBB" 

trie 
SomSdl- 
aaiitor. 

EqoB- 
tortel 
Hoil- 
lontal 
P»rmUu. 

Bri^t 

m 

h  m     t 

• 

•    /     tf 

n 

f 

/      n 

/     // 

LI  1 1.M2 

125483.66 

120.00 

-111929.1 

-780.2 

63.78 

15  7.6 

5525.0 

11.    s. 

U\ijfm 

1319   1.58 

124.05 

1346  7.4 

714J 

64.71 

1511.4 

5539.0 

S9I1JS2 

134412.73 

127.80 

16  4  37.6 

008.7 

65.77 

1515.4 

6563.9 

II.     s. 

35 

2.082 

141012.42 

132.12 

181254.6 

012JI 

66.92 

1519.8 

56  9.7 

49 

2.107 

14  37  4.76 

188.04 

-20  846.5 

-544.4 

68.13 

1524.3 

5626.5 

II.     s. 

23 

2.1M 

15  452.12 

ui.2e 

214955.6 

405.0 

69.34 

1529.1 

5644.2 

M) 

2.2S0 

153334.61 

145.70 

2314   1.9 

874.1 

70.52 

1534.2 

57  2.8 

II.    s. 

14 

2J20 

16  3  9.63 

148.00 

241848.5 

271.9 

71.69 

1539.5 

5722.2 

75 

2J89 

163331.54 

1S3.IA 

-25  2  8.4 

-150.0 

72.50 

1545.0 

5742.3 

II.     s. 

70 

2.4S4 

17  431.70 

150.81 

252212.7 

-39.0 

73.18 

1550.6 

58  3.0 

11 

2.li3 

173558.96 

158.00 

251739.8 

-»-  85.9 

73.61 

1556.3 

5823.9 

ILJV.S. 

75 : 2.«74 

1 

18  740.54 

158.70 

244741.4 

213.8 

73.77 

16  2.1 

5844.9 

41 

2.4M 

183823.24 

158.21 

-235210.2 

4040.0 

73.65 

16  7.7 

59  5.5 

II.  N. 

88 

2.4fi 

191054.79 

150.80 

223140.2 

483.1 

73.29 

16 13.1 

5925.2 

00 

2408 

1942  5.02 

154.74 

2047  26.5 

577.0 

72.75 

16 18.1 

5943.7 

II.N. 

64 

2J65 

201246.62 

152.14 

184120.1 

081J 

72.08 

1622.6 

60  0.3 

74 

2.118 

204255.45 

148.88 

-101543.2 

+7724 

71.35 

1626.5 

6014.5 

II.  N. 

28 

2.272 

21 12  30.59 

140.56 

133321.4 

848.0 

70.63 

1629.6 

6025.8 

29 

2JI0 

21 41 33.76 

144.03 

103719.1 

009.0 

09.96 

1631.7 

6033.6 

II.  N. 

83 

2.105 

2210  8.90 

141.01 

73052.1 

052.0 

69.38 

1632.7 

6037.6 

00 

2.108 

223821.51 

140.28 

-  4 17  23.7 

•1-070.1 

68.95 

1632.7 

6037.4 

II.  N. 

90 

2.151 

23  618.13 

139.24 

-  1  020.6 

988.4 

68.67 

1631.5 

6032.9 

65 

2.143 

2334   5.69 

138.78 

+  21651.5 

080.7 

68.54 

1629.1 

6024.1 

36 

2.145 

0  151.12 

138.80 

53051.0 

056.5 

08.55 

1625.5 

6011.1 

15 

2.1U 

02940.83 

180.48 

+  83823.9 

+016.4 

68.71 

1620.9 

5954.3 

10 

2.171 

05740.33 

140.40 

113626.1 

861.0 

68.97 

1615.5 

5934.2 

28 

2.103 

12553.83 

141.70 

14  22  7.9 

798  J3 

69.33 

16  9.2 

5911.2 

I.          S. 

74 

2.217 

15423.83 

143.32 

1652  56.1 

712.9 

69.71 

16  2.3 

5846.0 

48 

2.240 

2  23 10.90 

144.00 

•fl9  637.5 

+622.3 

70.09 

1555.0 

6819.2 

I.          S. 

48 

2.290 

25213.42 

145.76 

21   121.2 

523.7 

70.41 

1547.5 

57  51.7 

67 

2.272 

3  21 27.60 

146.52 

223541.5 

419.0 

70.64 

1540.0 

5724.0 

I.          S. 

96 

2.275 

35047.65 

146.72 

234840.3 

310J 

70.73 

1532.6 

5656.7 

22 

2.287 

4  20  6.27 

146.37 

+243947.8 

+200.8 

70.64 

1525.4 

5630.4 

I.          S. 

32 

2.248 

4  49 15.23 

145.11 

25  9   1.8 

+  92.0 

70.38 

1518.6 

56  6.5 

13  2^17 

518  6.17 

143:27 

25 16  46.7 

-  13.8 

69.94 

15 12.3 

5542.5 

I.          S. 

50  2.177 

54631.28 

140.82 

25  349.1 

114.8 

69.33 

15  6.6 

5521.6 

34 

2.128 

6 14  24.02 

137.00 

+243114.3 

-209.9 

68.60 

15   1.6 

55  3.2 

I.      N. 

56 

2.074 

64139.61 

134.06 

23  40  20.5 

297.9 

67.76 

14  57.3 

54  47.3 

11 

2X>18 

7   815.08 

131.34 

22  32  34.5 

378.5 

66.86 

1453.7 

54  34.1 

I.      N. 

98 

1.001 

734   9.45 

127.84 

21   9  26.9 

451.5 

65.95 

1450.9 

54  23.7 

18 

1J06 

7  59  23.51 

124.55 

+  1932  28.7 

•^16.9 

65.04 

1448.7 

5415.9 

I.      N. 

75 

1JI50 

82359.63 

121.52 

1743   9.0 

575.1 

64.20 

1447.4 

5410.9 

75 

1.811 

848  1.37 

118.83 

154253.6 

626.3 

63.44 

1446.7 

54  8.5 

I.      N. 

25 

1.774 

91133.32 

116.57 

1333  5.0 

07D.7 

62.78 

1446.7 

^54  8.5 

N\.  ^. 

36' 

1.7449 

93440.81 

114.77 

'+H15   2.3 

-708.7 

U2.24 

AV^\<5^5 

Mar.  15,  V  Dofectlve  Illumination  0I  IT.VMa. 


526 


MOON-CULMINATIONS,  1917. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASUIXGl 


Date. 


%j 


1 

Apr.  2 

2 

u 

L 

3 

U 

3 

L 

4 

U 

4 

L 

6 

U 

b 

L 

6 

U 

7 

L 

7 

U 

8 

L 

8 

U 

9 

L 

9 

U 

10 

L 

10 

U 

11 

L 

11 

U 

12 

L 

12  U 

13;  L 

13  iU 

11 !  L 

M  •  i: 

15  \j 

15  U 

10 !  L 

1«  IT 

IT'L 

17.  i: 

IS'  L 

KS '  U 

lii'  L 

i!.;r 

20 '  li 

2o'i: 

21  I. 

22  V. 

22;  L 

23  I' 

23;  L 

2.1!  i: 

2-1 

1. 

Wash. 
Mean 
Time. 


h     m 
851.35 

21 12.13 
9  32.71 

2153.20 


Var. 

11  our 

of 
Long. 


m 

1.744 

1.723 

1.710 

1.70« 


1013.70  1.712 

22  34.34  1.728 

1055.23  1.754 

2316.48  1.780 

1138.21    1.834 

0  0.54   1.888 
1223.56  l.MO 

047.37  2.010 

1312.04  2.002 

137.59  2.167 

14    4.05  2.241 

2  31.35  2.309 

14  59.42  2.307 

3  28.10  2.411 
1557.20   2.438 

4  26.52  j  2.446 

UJ  55.84  :2.4,'W 

5  24.94   2.411 
17  5:^.6512.37* 

6  21.86 '2.327 

I 

1849.49  2.277 

7  16.52 . 2.22H 
i9  42.98'2.is;j 

8  8.94  =2.14-. 

I 

20  34.50!  2. lie. 

8  59.76   2.1KM1 

I 

21  LM.S5   2.()>7 

I 

9  49.90.2.o^i« 

22  15.03   2.101 

10  40.3.^),  2.122 
l!3    5.97'2.i.'.i» 

11  31.90    2.1.H2 

23  5.^.36   2.217 

lljl'.").!?    2.1'.'.! 
0;VJ.3i;   2.js^i 

13  r.».s.")   2.:«)<i 

1  47.r)-J   2.:!  10 

14  IT). 22   2.;m);. 

2  42.79   2.2N7 

15  10.0.")    2.2.S4 


I 


RlfEht 

Asoenskm 

of 

Center. 


h    m     • 

9  34  40.81 

9  57  29.69 

1020  6.25 

1042  37.06 

11  5  8.92 
1127  48.74 
115043.58 
1214   0.46 

1237  46.36 
13  2  7.96 
13  27  11.45 

13  53   2.21 

14  1944.35 
14  47  20.30 
151550.17 
154511.29 

161518.06 
1646  1.77 
171711.22 

17  48  33.52 

18  19  55.41  ■ 
1S51    4.47 

19  21  50.40 1 

19  52   5.74! 

20  2146.24 

20  5050.82 

21  1921.23: 
2147  21.43. 

22  14  57.14 

22  421.5.17 

23  9  22.99 
1!3  3(>2S.30 

0  3  3S.5(; 
0  31    0.01 

0  r^s  40.33 
i  2<;  42.12 

1  55   S.53 

'liy.\  14.05 
3  22  40.2'J 

3  52  29.2vS 

4  22  14.2*3 
4  5150.95 
521    9.1:» 

549  59,51 


Var. 

Il^r 

of 
Long. 


s 

14.77 

13.47 
12.71 
12.51 

12.88 
13.85 
15.30 
17.52 

20.22 
23.47 
27.20 
31.32 

35.73 
40.26 
44.68 
48.76 

52.24 
54.89 
56.51 
57.02 

3ii.4o 
.-)4.y2 

40.  S7 

4<i..H7 
43.91 
41.21 
3vS.«U 

\M.U 
;i.'..i»7 
r..44 

;{.').. -|.-) 
;i»).2C 

;;*».i.s 
4i.i:> 

4;{.2<) 

4.'..2.K 
47.01 
4S.2(1 

4S.S1 
4^.'^'> 
17.4;< 


Oeooentrle 

Deollnation 

of 

Center. 


•     f      ft 

+1115  2.3 
8  50  2.2 
6 19 19.8 
34411.4 


Var. 

Hour 

of 
Long. 


ng  Me- 
ridian. 


-708.7 
740.4 
765.8 
784.7 


+   1    6M.4   -707.0 

-134  9.4  802.4 
4 14  33.9  800.3 
65345.7     790.2 

-  9  30  3.3  -771.2 
12  136.4  742.6 
14  26  24.5     703.6 

164217.8  653.3 

-184658.0  -501.3 
2038  0.8     517.1 

221259.9  430.7 

23  29  32.9     333.0 

-24  2528.9  -224.8 

24  58  56.3  -108.6 

25  831.9  +  13.2 
24  5:^27.7     137.6 

-21  13  ;i4.3; +260.9 

23  9  22.9  3S0.0 
2142  1.4,  492.1 
19  53    9.5  i    594.S 

-17  44  51.2  +686.2 

1519  29.5;    765.2 

12  39  39.0 1    830.9 

9  48    2.8 1    882.S 

-  r.  47  29.2' +920.3 
3  4049.71    94;j.7 

-  0  30.58.3     952.4 
+  2  3!)    9.2  i    940.4 

+  546  36.6+925.7 

.S4S27.8.    w«).4 

1 141  49.3  1    vio.9 

14  23  53.2.    777.H 

I 

+  H)51  59.9  +701.. 'i 
19  3  I3..s'  «il4.0 
L'O  50  57.4  .".Iti.s 
22  l!!).")!). 9,    412.0 

-f23  n  27.5, +302.4 
213015.4      ItH)..'! 

24  57  10.7  +  7i».0 


S.  T. 

of 
Semid. 


s 
62.24 

61.84 

61.59 

61.50 

61.58 
61.82 
62.22 
62.80 


Eqna- 
^1^^  I   tonal 

""••"•  IPanUix 


I 


9         0t    \       r        " 

14  47.4 '54 10.9 
1448.6  5415.5 
14  50.4  5422.1 
14  52.7  1 54  30.5 

14  55.5 :  54  40.5 

14  58.515451.8 

15  1.9 '55  4.3 
15  5.615517.8 


I 
1513.515546.9 


63.53  15  9.515532.1 

64.40 

65.41 

66.50 

67.67 
68.85 
70.00 
71.05 

71.94 
72.62 
73.05 
73.20 


1617.7 
1521.8 

1526.1 
1530.3 
1534.5 
1538.6 

1542.7 
1546.7 
1550.6 
1554.4 

73.09  I558.r5830.5 
72.73  16  1.7!  58  43.6 
72.18  16  5.115856.0 
71.50,' 16   8.2  59    7.5 

70.75!  1611.1.59  18.0 
69.99:1613.6  5927.3 
69.28   16  15.7  1 59  35.0 


56  2.0 
5617.4 

5632.9 
5648.3 

57  3.7 
57 18.9 

5733.8 
5748.5 

58  2.9 
5817.0 


68.67   1617.3 


5940.9 


t58.18  '  16  18.3  5944.7 
67.85,1618.7  5946.1 
67.68   16  18.4  "5944.9 

67.68 1 16  17.3  5940.9 

I 

67.84  16  15.5 1 59  34.1 
68.13  16  12.s' 59  24.3 
6S.55   16   9.4  5911.7 

I 

(!i).M>l(i   5.2  58  56.4 

()!t.57'16  0.4^58  38.7 
70.08  1555.0  5819.0 
70.52.1549.2,57  57.0 
70.85,1543.0  57  35.1 

71.01 '  1630.7  ,'57 11.9 
70.98  1530.4  5048.6 


U 


I. 
I. 

I. 
I. 

I. 


IL 

n. 

IL 
E 

II, 
II. 

II, 
II, 

IL 
IL 

IL 


25'  U'  :t  :ti!.S4  '  2.mi 

April:,,  (■  Detectlw  Illumination  otS.O" .2*. 


70.74.1524.1,56  25.7 


4.-..4H     25    2  35.0  -  2<).3  170.29    1518.1  ,56   3.5 


I. 
I. 
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EIAT98IT  OP  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON. 


Wwh. 
Mean     ! 
Tims.    . 


Var. 

Iioar 

of 
Long. 


h     m     !  m 
336.84  2.ao9 

16  3.04  3.150 

4  28.65  2.0M 

1653.32  2.033 

517.33  1.970 

1740.60  1.910 

6   3.18  1.855 

1825.15  1.807 

646.58  1.787 

19  7.58  1.730 

728.27  1.714 

1948.75  1.702 

8  9.16  1.701 
2029.62  1.710 

850.25  1.730 
2111.18  1.701 

932.55  1.803 
2154.48  1.854 
1017.10  1.910 
2240.51 1 1.987 

11    4.81    2.004 

2330.06  2.140 

1156.31    2.229 

0  23.54  i  2.308 

1251.67.2.878 

120.56  12.435 
1350.03    2.474 

219.84   2.491 

1440.73  I  2.487 

3  19.44  I  2.402 

1548.76  j  2.421 

4  17.51 1  2.308 

16  45.57 1 2.306 

512.00    2.247 


17  39.51 
6  5.46 

1830.83 
655.70 

1920.37 
744.80 

20  9.19 
8  33.68 

2058.39 
923.43 


2.189 
2.137 

2.094 
2.002 
2.041 
2.032 

2.035 
2.049 
2.072 
2.1C3 


^*^"»    j  rfwir 
Center.      \  ^^^^ 


I 


h  m     s 

54959.51 

61814.11 

64547.32 

71235.84 

7  3838.71 

8  357.12 
8  28  33.96 
85233.54 

916  1.23 

939  3.15 

10  145.96 

10  24  16.77 

104642.86 

11  911.82 
113151.32 
1154  49.14 

121813.08 
124210.81 
13  649.65 
133216.35 

13  58  36.61 
142554.58! 

14  5412.15 
152328.39 

155338.90 

16  24  35.60 
1656  6.98 

17  2758.74 

17  59  55.31 
183141.35 
19  3  3.39 

19  33  51.02 

20  357.58 
203320.20 

21  159.50 
212958.92 

21 57  24.04 

22  24  21.96 
2251  0.70 
2317  28.71 

234354.47 
01026.16 
03711.32 

1  4 16.40 ; 


s 

42.H0 

39.56 
85.03 
S2A4 

28.30 
24.75 
21.43 
18.50 

10.15 
14.27 
12.07 
12.27 

12.19 
12.74 
13.95 
15.80 

18.30 
21.43 
25.14 
29.39 

34.05 
3S.98 
43.95 
48.71 

52.94 
50.35 
58.07 
59.73 

59.47 
58.01 
55.52 
52.32 

48.73 
45.05 
41.5.') 
38.44 

35.86 
33.91 
32.67 
.32.12 

32.29 
33.11 
34  .ill 
30.41 


GeoocDtric 

Dfcllmition 

of 

Center. 


// 


+244618.6 
2410  4.4 
231521.8 
22   349.0 

+2037  8.4 
18  57  1.1 
17  5  4.0 
15   248.2 

+125138.4 

103253.6 

.   8   748.0 

537  33.2 


V»r. 

per 
liour 

of 
LoHK. 


/* 

-132.4 

228.7 

317.1 

397.0 

-408.4 
531.4 
580.7 
034.7 

-075.8 
710.0 
739.3 
702.2 


I 


3    318.9   -779.2 


I 


+  02616.7 

-  21218.4 
4  51   5.3 

-  7  2835.2 
10  3  8.8 
123254.6 
14  5547.9 

-17  9  30.7 
191133.2 
205916.5 
22  29  59.4 

-2341   5.6 
24  30 15.1 
24  5534.8  i-  64.7 
24  55  49.5! +62.7 


790.1 
794.0 
792.0 

-781.5 
702.5 
733.4 
093.5 

-041.5 
576.0 
40I$.3 
400.0 

-302.4 

187.0 


-24  3020.0 
233951.4 
22  25  0.9 
20  47  40.4 

-1850  2.5 
1634  30.5 
14  413.7 
112131.7 

-  8  2919.2 
53018.6 

-  2  27   8.9 
+  0373-1.2 

+  34117.4 

0  4120.0 

9  3537.6 

12  21  12.5 


+190.5 
314.8 
432.1 
539.5 

+634.7 
716.9 
7S.>.2 
My..") 

+8S0.3 
907.7 
921.8 
023.3 

+911.8 
8S7.y 
851.4 
802.4 


8.  T. 


Of 

i^niL<. 

Pam- 


I 


.Semkl.i     trie         \fJ^ 
M-l  amPter.    ^'^^^^^ 


ridLtn. 


s 

69.65 

68.S5 
67.95 
66.99 


// 


1512.4  5542.6 
15  7.1  1 55 23.4 
15  2.4  55  6.0 
14  58.3  54  50.9 

66.01*14  54.8  54  38.3 

C5.(M5'14  52.1  54  28.2 

(M.I7!  1450.1  5420.8 

63.3811448.8  5416.1 

62.70  ;  14  48.3  5414.2 
62.16,1448.5  54  15.1 
61.78  1449.515418.6 
61.56   14  51.1   54  24.7 

61.50  14  53.4  5433.2 
61.63  14  56.4  5444.0 
61.(^1 14  59.9!  54  56.8 
62.42   15   3.9  5511.4 

63.08  15  8.3:5527.6 
63.90 1 15 13.0 1 5544.9 
64 .88  1 15  18.0 '56  3.2 
65.98  1 1523.1   56  22.0 

I 

67.18  1528.3  5641.1 
08.44  i  1533.5  57  0.1 
69.69  1538.5  5718.6 
70.88  1543.3 '5736.3 

71.94.1547.9:5753.1 
72.79!  1552.1: 58  8.5 
73.37!  15  55.9 '58  22.5 
73.65!  15  59.3 '58  35.0 


73.63 
73.31 
72.73 
71.98 

71.12 
70.22 
6(».31 
68.5(5 


16  2.3  I  58  45.8 

16  4.8158  55.0 

16  6.s!59   2.5 

16  8.4 159   8.4 

I 

16   9.6  59  12.8 

16  10.4  59  15.7 

;  16  lO.S   59  17.2 

'  16  10.0!  59  17.3 


67.Si),  IG  10.6  59  16.2 


07.37 
07.03 
66.87 

66.88 
07.07 
07.41 


16 
16 
16 

16 


9.9!  59  13.8 


8.9 
7.5 

5.7 


59  10.0 
59   4.9 

58  58.5 


10   3.0  58  50.0 
16    1.1  I5S41.3 


G7.87\l55H.l   5H'^C\A 


\ 


BrlRht 
Limbs. 


'■/j?i«.«9'*.M/' J 3i 46. -JS'lw.iw'+H. 55 45.4 '+741.1^8.41 UbW.¥.u&\%.'2! 
'4  U Dt^eUveniumtoatlmoI If.V'.n.  May9,  U  Drfectiv* \\\umVna.VtoTv c.\  S 


S. 

X. 

N. 

N. 

N. 
N. 

N. 
N. 

N. 
N. 

iV.S. 
II.      S. 

II.     s. 
II.     s. 

II.  A.  S. 
II.  N. 

II.  X. 
II.  X. 

II.  X. 
II.  X. 

II.  X. 
II.  X. 


s.«';a. 
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MOON-CULMINATIONS,  1917. 


FOn  TRANSIT  OF  MOOKS  CKNTER  OVER  THE  MERIDIAN  OF  WA8HIN0TI 


Dat«. 

3 

WHh. 
Mmo 

Time. 

h     m 

Vor. 

liour 

of 
lionie 

RlKht 

AsovDikm 

of 

Center. 

Var. 

per 
Hour 

of 
Long. 

a 

Oeoemtrlc 

Declination 

of 

C«iter. 

Var. 

Joar 

of 
Long. 

8.T. 

of 

tanid. 

Paw- 

nSian. 

Oeoon- 

trio 
8«niiU- 
ametcr. 

Equa- 
torial 
Ilorl- 
lootal 
Parallax. 

H 

m 

h  m      8 

tt 

s 

»      f» 

»           M 

Mayl7    V 

21  48.89 

2.141 

13146.45 

138.65 

+145545.4; +741.1 

68.41 

1564.8 

5818.2 

E 

18!  L 

1014.82 

2.181 

15944.64  141.06 

17  16  51 .6  i   668.1 

69.00 

1551.0 

58  4.5 

18  lU 

2241.23 

2.2ao 

228 11.93 1143.45 

192214.2;   684.0 

69.58 

1546.9 

5749.5 

n 

19 

L 

11   8.10 

2.356 

257  6.62 

145.59 

21   948.9 

400.3 

70.10 

1542.6 

5733.3 

Ifl 

II 

2335.35 

2.284 

3  26  24.31 

147.25 

+223749.9 

+888.6 

70.51 

1537.8 

6716.1 

20 

L 

12   2.86 

2.300 

3  55  57.95 

148.22 

234455.3 

381.5 

70.74 

1532.9 

5668.1 

21 

r 

030.4^ 

2.302 

4  25  38.30 

148.35 

243012.7 

171.3 

70.78 

1527.9 

5639.7 

21 

L 

1258.05 

2.289 

4  5514.68 

147.56 

245322.0 

+  60.6 

70.60 

1522.9 

6621.1 

22 

i: 

1  26.36 

2.260 

5  24  36.02 

146.85 

+246437.2 

-  47  J5 

70.20 

1517.8 

66  2.6 

L 

22 

L 

13  52.24 

2.219 

55331.85 

143.33 

24  3442.4 

150.7 

69.59 

15 12.9 

6644.7 

23 

IT 

2  18.56 

2.166 

6  2153.26 

140.15 

23  54480 

247.3 

68.82 

16  8.3 

6527.6 

L 

23 

L 

1444.19 

2.105 

64933.53 

136.51 

225624.1 

335.4 

67.92 

15  3.9 

6611.6 

24 

u 

3   9.06 

2.041 

7  16  28.50 

132.64 

+214113.3 

-414.9 

66.95 

15  0.0 

5467.1 

I. 

24 

L 

1533.16 

1.976 

74236.54 

128.72 

2011   3.4 

485.2 

65.96 

1466.6 

5444.3 

25 

IT 

3  56.49 

1.913 

8   758.35 

124.95 

18  27  43.0 

646.7 

64.98 

1453.6 

6433Ji 

L 

25 

L 

16  19.09 

1.855 

8  32  36.57 

121.48 

16  32  55.6 

509.9 

64.07 

1451.2 

6424.9 

26 

i; 

4  41.04 

1.W4 

8  5635.41 

118.40 

+142818.9 

-645.1 

63.26 

1449.5 

5418.7 

I. 

20 

L 

17   2.43 

1.761 

9  20  0.29 

115.83 

121523.2 

683.1 

62.66 

1448.5 

6416i) 

27 

u 

523.35 

1.728 

94257.46 

113.80 

95531.3 

714.5 

62.01 

144S.2 

5413.9 

L 

27 

L 

17  43.93 

1.704 

10   533.83 

112.37 

7  29  59.0 

730.8 

61.62 

1448.6 

5415.5 

2S 

r 

6   4.2S 

1.C90 

1027  56.74 

111.56 

+  4  59  5S.0 

-759.4 

61.39 

1449.8 

5419.9 

I. 

2s 

L 

IS  24.5.1    1.6WI 

105013.84 

111.41 

+  2  2630.2 

773.3 

61.35 

14  51.8 

.>*  27.0 

2!> 

r 

644.H4    l.^m 

11  1233.0H' 111.92 

-  0   858.5 

781.5 

61.48 

14  54.4  54  36.8 

I. 

2!» 

L 

10    5.30'l.7lfi 

1135   2.60   113.12 

24530.5 

783.8 

61.80 

14  57.8  5449.1 

30 

r 

7  26.07    1.74S 

115750.09jiir).02 

-  5  22   3.8 

-779.6 

62.31 

15   1.8  55  3.9 

I. 

30 

L 

1<M7.2<)   1.7yi 

12  21    5.74   117.61 

7  565S.9 

70S.2 

63.01 

15   6.5 

5521.0 

31 

V 

S   0.10;i.H4e 

124456.12   120.90 

1028  50.1 

74s. 8 

63.89 

15 11.7 

5540.0 

I. 

31 

L 

2031.63 'l. 911 

13   9  30.00  i  I24.sri 

12  5552.7 

719.9 

64.92 

1517.3 

56  0.8 

Juno  1    V 

S  55.02    1.9^7 

13  34  55.00:129.42 

-15  16   7.6 

-680.6 

66.10 

15  23.4 

5623.0 

I. 

I 

L 

21  19.36!  2.1)71 

I 

14    1  17.95   134.47 

172719.7 

629.3 

07.40 

15  29.7  1 56  46.1 

•> 

r 

9  44.75   2.ir.i 

112S43.S0. 139.88 

19  2658.0 

564.8 

68.76 

1536.1  j  57   9.8 

I. 

2  L 

22  11.24  ;2.i>.w 

1157  15.61    14.-.  .41 

21  121S.4 

48H.3 

70.13 

1542.6  57:i3.5 

1 

3 

10  3S.S1  \2M-2 

15  26  52.00:i.'>o.75 

-224029.5 

-393.3 

71.43 

1548.9.57  56.7 

I. 

3 

1j 

23    7.41    2.422 

15  57  31.73 

15:.  .58 

234840.7 

286.5 

72.60 

15  55.0  -  58 18.9 

4 

1136.S9   2.4SS 

10  29   3.47:159.53 

24  34  15.5 

167.6 

73.51 

16  0.6  58  39.6 

I. 

5 

0   7.03  2..'\^\ 

17    1  15.53  !lrt2. 20 

24  55   4.8 

-  39.5 

74.19 

16   5.7,58  58.3 

5 

rj37.5S 

2.5.V> 

17  3351.80   l«>.i.55 

-24  49  1 1 .4 

+  9.1.8 

74.50 

16  10.1 '59 14.6 

II. 

T) 

1    S.24'2.:>,'^i 

is    0 34.5s   uu.rw 

24  17  30.7 

227.7 

74.40 

1613.8  59  28.2 

(> 

13  3S.71  '2.r.24 

is:i9    5.9S   Hii.tH) 

23  IS  55.0 

357.2 

74.09 

1616.7 

5938.9 

II. 

2    s.73:2.i7: 

1 

1:M1  10.39 'l.VH.xS 

2155  12.0 

47s. 1 

73.44 

1618.8 

59  46.4 

7 

1    . 

11  38.10  1  2.410 

1942  35.73 

I5r..24 

-20   8  2S.6 

+5S0.9 

72.59 

1620.0 

59  50.9 

IL 

8 

1j 

3   6.69 

2.WS 

20  1314.30 

i:.1.14 

JS    123.2 

4>K1.4 

71.62 

16  20.4 

5<J  52.3 

8 

■w    r 

15  34.45 

2.27y 

20  43   2.7S 

14»4.'.C) 

1536  57.0 

760.2 

70.61 

1620.1 

5951.0 

II. 

0 

J  J 

4    1.39 '2.212 

2112     l.S0|14J.9.5 

J  2  5S  23.1 

822.9 

69.64 

1619.0 

6947.0 

ol 

ui 

1027.57 1 

IMo-'i 

2l4015.Ui 

i  \3v»  :m 

\-\0   St>\.v 

VVi'i.-^ 

\\^V\  .*i 

,  ^A&S 

k  V\ 

Juno  4,  U  Dftfwjtive  Ilhimlniiticm  ot  SAY'S^. 
Juueo.  \'  /)pr«»ti\p  IMnininiitinr.  of  X.W.W. 
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I.N. 
I.N. 
I.N. 
I.N. 
I.N. 
I.N. 
l.N. 

;i.N. 


N. 
N. 
N. 
N. 

N. 
N. 
N. 
N. 
N. 
N. 
N. 
_ 15.'&. 

lalj  3,  V  Dtleeave  I]liunliiatbnioI7f.0";(lL. 
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TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHINGTON 


WMh. 
Jtain 
Time. 


h    m 
441.39 

17   3.30 

525.97 

17  49.51 

614.03 
1839.59 

7  6.23 
1933.93 

8  2.63 
2032.17 

9  2.36 
21 32.96 

10  3.67 
2234.26 

11  4.47 
2334.15 

12  3.18 
031.52 

1259.19 
126.25 

1352.80 
218.95 

1444.82 
310.53 

1536.21 
4   1.97 

16  27.87 
453.98 

1720.33 
546.92 

18 13.70 
640.59 

19  7.51 
734.33 

20  0.92 
827.15 

2052.91 

918.12 

2142.70 

10  6.63 

2229.89 
1052.50 
23 14.52 
1136.00 


Hour 

of 
Long. 


m 
1.7M 

1.856 

1.934 

2.001 

2.086 
3.173 
2.^ 
3.852 

2.429 
2.492 
2.586 
2.868 

2.658 
2.586 
2.408 
2.447 

2.891 
2.333 
2.279 
2.232 

2.194 
2.166 
2.148 
2.140 

2.142 
2.U1 
2.167 
2.186 

2.206 
2.224 
2.288 
2.244 

2.241 
2.227 
2.303 
2.168 

2.125 
2.075 
2.021 
1.966 

1.911 
1.850 
1.811 
1.769 


Bight 


of 
Center. 


h  m     g 
12  53  29.96 
13 17  26.47 
1342  8.57 
14   743.22 

14  34 16.39 

15  152.48 
153033.56 

16  018.72 

1631   3.44 

17  239.26 
1734  54.00 

18  732.75 

184019.17 
191257.38 
194513.59 
201657.39 

2048  2.27 
21 18  25.78 
2148  8.86 
22 17  15.25 

224550.64 
2314  1.92 
234156.58 

0  942.11 

037  25.54 

1  513.14 
133  9.90 

2  119.29 

22943.00 
25820.71 

3  27 10.02 
356   6.53 

425  4.25 

4  53  55.94 

5  22  33.85 
55050.41 

6 18  38.78 
64553.52 
7  12  30.78 

7  38  28.46 

8  346.24 
82825.34 
85228.28 
91558.70 


J  12337,01 11,794'  939  1.08 


Var. 

ifotir 

of 
Long. 


• 
18.03 

21.60 

25.01 

30.26 

35.34 
140.70 
46.13 
51.34 

156.01 
59.79 
63.45 
63.78 

63.73 
63.44 
60.13 
57.00 

153.60 
50.34 
47.00 
44.10 

41.85 
40.15 
39.07 
,38.62 

138.71 
39.20 
,40.22 
41.37 

42.58 
43.67 
44.40 
44.86 

44.60 
43.84 
42.38 
40.20 

.37.70 

134.71 

31.47 

28.14 

24.84 
21.71 
18.83 
16.30 


Oooomtiic 

DecHnation 

of 

Ccntw. 


// 


-11 
13 
15 
17 

-19 
21 
22 
23 

-24 
24 
24 

24 

-23 
21 
19 
17 

-15 
12 
9 
6 

_   o 

0 
3 
6 

9 
12 
15 
17 

+19 
21 
22 
23 

+24 
24 
24 
24 

+23 
23 
21 
20 

+  18 
IG 
14 
12 


Var. 

llour 

of 
Long. 


// 


2317.3 
4237.9 
5441.2 
57  34.9 

49  14.4 
27  21.4 
4927.0 
5256.8 

3518.4 
5412.4 
4746.4 
1447.2 

14  51.8 
48  33.9 
57  23.7 
4341.3 

1027.6 

2111.4 

1938.2 

9  38.9 

55  0.6 
2039.0 
3355.7 
4141.8 

41   6.1 

2934.8 

4  50.6 

2452.6 

27  56.2 
1234.1 
37  36.8!   374 
4214.41   271 


-712 
680 
030 
588 

-526 
452 
366 
266 

-154 

-  32 

+  97 

232 

+366 
495 
614 
730 

+800 
8N0 
932 
964 

+97S 
975 
955 
920 

+871 
811 

G59 

+570 

47o 

I 


I 


U.lbl+IQ 


2558.6 
4843.1 
5044.5 
3239.8 

55  25.7 

014.1 

48  28.7 

2141.3 

4127.8 
40  25.6 
47  10.5 
36 16.5 

IS  13.8 


+  166 

+  01 

-  40 

13U 

-232 
3  IS 
397 
46S 

-53J 
5S7 
634 
673 

-706 


of 

Semki. 

Poss- 

tngMe- 

ridiiui. 


63.17 
64.14 
65.26 
66.50 

67.82 
69.19 
70.54 
71.81 

72.92 
73.81 
74.41 
74.69 

74.65 
74.32 
73.75 
73.00 

72.17 
71.32 
70.53 
69.84 

69.27 
68.86 
68.62 
68.53 

68.58 
GH.76 
69.02 
G9.33 

69.64 
69.92 
70.12 
70.20 

70.14 
0!).91 
09.50 
68.94 

68.25 
67.44 
66.56 
65.65 

W.74 
63.88 
63.08 
62.37 


^iiT^  I    torhil 

?S2/1      «»tal 
"»*^-  Parallax 


// 


I 


ft 


14  59.4 

15  4.2 

15  9.6 
1516.7 

1522.4 
1529.6 
1537.2 
1545.2 

1553.3 

16  1.5 
16  9.5 
1617.1 

1624.1 
1630.3 
1635.5 
1639.4 

1642.0 
1643.2 
1643.0 
1641.4 

1638.4 
1634.2 
1629.1 
1623.1 

1616.5 
16  9.5 
16  2.2 
1554.8 

1547.4 
1540.3 
1533.4 
15  20.9 

1520.9 
1515.3 
1510.1 
15   5.4 

15  1.3 
14  57.6 
14  54.3 
14  51.5 

14  49.1 
1447.2 
1445.0 


54  55.0 

56  12.5 
5532.5 
5554.8 

5619.3 
5645.7 

57  13.7 
5743.0 

5812.9 
5842.9 
5912.3 

59  40.2 

60  5.9 
6028.0 
6047.5 

61  2.0 

6111.0 
61 10.0 
0115.2 
01    9.2 

60  58.3 
0043.1 
60  24.2 
00  2.3 

59  38.0 
5912.1 
5845.3 
5818.2 

57  51.3 
57  25.1 
5659.9 
56  36.1 

5613.8 
555;i.2 
5534.3 
5517.2 

55  1.9 
54  48.3 
54  30.4 
54  26.1 

54  17.4 
5-1 10.2 
54   4.4 


nrUrht 
Liiubs. 


N. 

N. 

N. 
N. 

N. 
N.S. 

A'.  S. 
A.  S. 

//.  N.5. 
II.  N. 

II.  N. 
II.  N. 

II.  N. 
II.  N. 

II.  N. 

II.  N. 

II.  N. 
II.  N. 

II.      S. 
II.      S. 

II.      S. 


lySl,  UDaheUmlUimUimtIm  ot  N.  V'joo. 
W-hV  lMM/v»  JUuinioatJdD  ot  Jf.  0"M. 


AuR.2, 
Aug.  2, 


.7 •  6V .77 \\V ^-i .<^ S.\ Vi  .A 
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OF  MOON'S  CENTER  OVER  THE  IfERIDIAN  OF  WASHINGTON. 


Hour 

of 
Loog. 

Aflomkn 
•  of 
enter. 

Hoar 

of 
Long. 

Qooentrie 

DooUnatlao 

of 

Center. 

Vir. 

Hoar 

of 
Long. 

8.  T. 

of 
Semid 

Patt- 
ing Me- 
ridian. 

Qoootn- 

trie 
Semkli- 
amater. 

Eqoa- 
torial 
Horl- 

Bontal 
ParaUaz. 

Bright 
Lixntw. 

m 

h   m    ■ 

8 

•     t     It 

// 

1 

/     /f 

/       tt 

2.in 

21 22  34.56 

140.46 

-11 33 18.3 

4«13.2 

68.88 

1614.3 

5929.8 

s. 

2.150 

215031.96 

139.18 

84518.3 

864.6 

68.53 

16 18.2 

5944.2 

2.137 

22 18 16.95 

138.41 

54819.9 

902.8 

68.30 

1621.6 

5956.7 

s. 

2.U3 

224555.98 

138.20 

-245  5.3 

927.2 

68.22 

1624.4 

60  6.8 

2.140 

231336.08 

138.59 

+  02134.7 

-f«36.9 

68.29 

1626.4 

6014.1 

s. 

2.156 

234124.50 

189.58 

32840.5 

931.4 

68.51 

1627.5 

6018.2 

2.182 

0  928.21 

141.13 

633  6.1 

910.1 

68.87 

1627.6 

6018.8 

s. 

2.210 

03753.42 

143.15 

93139.9 

872.8 

69.36 

1626.8 

6015.6 

2.255 

1   645.14 

145.51 

+1221   8.8 

+819.3 

69.93 

1624.9 

60  8.6 

N.S. 

2.207 

136  6.50 

14SM 

145822.2 

750.3 

70.55 

1621.9 

5957.8 

2.338 

2  558.31 

150.55 

17  20 18.8 

666.8 

71.16 

16  18.0 

5943.3 

N. 

2.375 

23618.63 

152.76 

19  24 14.2 

570.4 

71.70 

1613.1 

59  25.5 

2.403 

3  7  2.39 

154.42 

+21   748.4 

+463.8 

72.12 

16   7.5 

59  4.9 

N. 

2.417 

338  1.58 

155.30 

222913.8 

349.5 

72.34 

16   1.2 

5841.9 

2.416 

4  9  5.76 

155.23 

2327  21.2 

281.3 

72.35 

1554.5 

5817.1 

N. 

2.396 

440  2.87 

154.12 

24   143.8 

+112.7 

72.11 

1547.4 

57  51.2 

2.362 

51040.45 

151.98 

+24 12  36.8 

-    3.1 

71.63 

1540.2 

57  24.8 

N. 

2.312 

54046.83 

148.94 

24  053.1 

113.1 

70.92 

1533.1 

5658.5 

2.249 

6 10 12.28 

145.20 

23  27  56.5 

214.9 

70.02 

1526.1 

5632.9 

N.S. 

2.179 

6  38  49.62 

140.97 

223532.7 

807.4 

68.99 

1519.4 

56  8.5 

2.105 

7   634.65 

136.52 

+212539.7 

-389.7 

67.88 

1513.2 

5545.7 

S. 

2.031 

73325.93 

132.05 

20  020.3 

461.8 

66.75 

15  7.5 

5524.9 

- 

1.960 

7  5924.52 

127.77 

182135.1 

524.1 

65.64 

15  2.5 

55  6.3 

S. 

1.804 

8  24  33.55 

123.81 

163118.4 

577.2 

64.60 

1458.1 

5450.1 

1.836 

848  57.69 

120.29 

+14  31 15.4 

-621.9 

63.65 

1454.4 

5436.6 

s. 

1.786 

9 12  42.69 

117.29 

1223   2.6 

659.0 

62.83 

1451.5 

5425.9 

1.745 

93555.06 

114.86 

10  8   7.0 

689.1 

62.15 

1449.3 

5417.9 

s. 

1.715 

9  5841.77 

113.02 

74748.0 

713.0 

61.61 

1447.8 

5412.6 

1.004 

10  21 10.06 

111.80 

+  52318.8 

-730.9 

61.25 

1447.2 

5410.2 

s. 

1.684 

104327.32 

111.19 

25549.1 

743.1 

61.06 

1447.3 

5410.4 

1.084 

11   540.97 

111.20 

+  02626.3 

749.7 

61.03 

1448.0 

5413.1 

s. 

1.005 

112758.46 

111.82 

-  2  341.3 

750.6 

61.17 

1449.4 

5418.2 

1.710 

115027.17 

113.06 

-  43323.0 

-745.3 

61.48 

1451.4 

54  25.5 

s. 

1.740 

121314.35 

114.90 

7   122.8 

733.6 

61.96 

1453.9 

5434.9 

1.780 

123627.09 

117.32 

92618.4 

714.5 

62. GO 

14  57.0 

5446.1 

s. 

IMS 

13   012.13 

120.27 

11 46  39.4 

687.5 

63.37 

15  0.4 

54  58.9 

1    1.892 

13  24  35.64 

123.72 

-14   045.3 

-651.9 

64.27 

15  4.3 

5512.9 

s. 

•    1.957 

13  49  43.03 

127.58 

16   646.3 

606.5 

65.27 

15  8.4 

5528.0 

.   2.020 

141538.50 

131.72 

18   243.0 

551.0 

66.34 

1512.7 

5543.9 

2.097 

144224.71 

136.00 

19  46  28.2 

484.7 

67.43 

1517.2 

56  0.2 

1   2.167 

1510  2.14 

140.22 

-211551.2 

-407.4 

68.50 

1521.7 

5616.8 

1   2.233 

15  38  28.92 

144.17 

222841.8 

319.3 

69.50 

1526.2 

5633.3 

i   2.290 

16  740.32 

147.62 

232257.7 

221.7  1 70.36 

1530.6 

5649.7 

\  2jm 

I2.366' 

163728.81 

150.33 

235652.1 

116.1 171.05 

1535.0 

,67   5A 

ivv 

17   744.651 

152.13 

-24   9   2,2 

f 
-    4.9 

m.w 

^. 

iiv0  lUamfnBtkm  of  JV.  0"  Jfi. 
tv  lUumiDstSon  ot  //.  0*.04. 
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MOON-CULMINATIONS,  1917. 


FOR  TRANSIT  OF  MOON'S  CENTER  OVER  THE  MERIDIAN  OF  WASHHi 


Date.    ' 

Wash. 
Moan 

Var. 
lifHir 

RiKht       i 
.\sceT15ion    ' 

Var.  1 
Hour  1 

1 

■3 
■  'J 

Time. 

of 
Lonp. 

of 
^^^'      '  Long. 

1 

1 

}i     m 

m 

1 
h  m     s            s 

Nov.lC  U 

12(i.71 

2.3(tt 

17    7  44.55  1152.13 

10  L 

13  55.19 

2.378 

17  3815.87   152.92 

17    U 

2  23.72 

2.374 

18   8  50.55 1 152.70 

17.  L 

14  52.11    2.355 

1 

18  39  16.86 1 151 .55 

1 

18  lU 

3  20.1l>    2.3J4 

19   9  24.74  1149.86 

1 

18   L 

1547.8-t 

2.284 

19  39   6.60   147.26 

19  !U 

4  14.98 

2.239 

20   817.76,144.58 

lit  I.. 

1641.58 

2.194 

20  36  56.51 1141 .89 

20   U 

5   7.66 

2.153 

21    5   3.90   139.38 

20 

L 

17  33.28 

2.118 

21  32  43.35 1 137.26 

21  ;u 

558.52 

2.091 

22    0    0.06 1135.62 

21  !l 

18  23.49 

2.073 

22  27   0.63   134.59 

22 '  U 

6  48.31 

2.007 

22  53  52.60 1134.19 

22    L 

1913.13 

2.072 

23  2043.91   134.48 

23   U 

7  38.07 

2.087 

2347  42.69    135.43 

23IL 

20   3.26 

2.113 

0  14  56.79 

137.01 

24   U 

8  28.83 

2.149 

042  33.32 

139.16 

24    L 

2054.87 

2.192 

11038.25 

141.74 

26  U 

9  21.45 

2.239 

13915.89 

144.58 

25il, 

2148.61 

2.287 

2   8  28.27 

147.48 

2(i ;  u 

1016.34 

2.333 

2  38  14.70 '150.20 

20    L 

22  44.57 

2.370 

3   8  31.38   152.4S 

27    IT 

1113.10 

2.3W) 

3  3911.24   154.03 

27    L 

23  42.02 

2.407 

4  10    4.34    154.65 

2S ,  U 

I'J  10.87 

2.3yy 

4  40  58.57   l.-,4.20 

211    h 

039.53 

2.37'J 

51140.78.152.05 

2!l  ■■  U 

13    7.77 

2.:i31 

54158.08    150.07 

30;  L 

1  3.5.40 

2.274 

6  1139.09'14«.«4 

30 '  U 

14    2.29 

2.20(i 

6  4034.94   142.0U 

Dec.  \]Ij 

2  28.33 

2.133 

7   8  39.71  !l3>. 17 

liU 

14  53.47 

2.()r)7 

7  35  50.49    V.io.txi 

•-'    I^ 

3  17.71 

1.9M 

8    2    7.30   12'.).20 

-i^' 

1541.09 

1 .91.') 

8  27  32.43    125.05 

3'L 

4    3.6!) 

1  .s:i2 

8  52  10.04  =  121  .:J0 

3;u 

16  25.58 

1 .7«»X 

916    5.65|lls.00 

4   L 

4  46.89 

1.7.'i4 

9  39  25.74    11.5.38 

^:^' 

17    7.72 

1.720 

10   217.34    113.32 

5,  L 

5  28.20 

1  xm 

10  24  47.861 11 1.S7 

5    U 

17  48.46 

1  .f)s;i 

1047   4.97;ill.os 

0  L 

6   8.62 

1  .tW) 

11    9  16.49,110.03 

(i  T 

18  28.83 

1  .♦'•so 

113130.22    111.4.-. 

7  L 

6  49.20 

1.70S 

1153  5-1.02    11  J. -.2 

7    U 

19    9.86 

1 .7:w 

1216  35.72    114.44 

K    LJ   7  30.0C 

i.77y 

12  39  43.04    llO.yj 

a' 

r> 

llio'JMl 

i  .s:iO 

13   3  23.41 

119  .<M 

neocentrle 

Declination 

of 

Center. 


tt 


Var. 

Hour 

of 
Long. 


8.  T.  '     

of     '  Gcocoi- 
Semid.i     trie 

Pass-  ,  Semidi- 
{an  Men  ametcr. 
ridian. . 


// 


-24   9   2.2  -    4.9 

23  58  36.1  4-109.4 

232517.1  223.5 

2229  25.1  334.5 

-211155.1  +439.4 
193411.8  636.3 
17  38   3.4     623.3 

152534.8  699.5 

-1259   1.9  +764.0 

102046.7  816.5 

7  3314.3  856.8 

4  38  52.0  884.9 

-140   8.8  +900.3 

+  12024.9     903.1 

4  2014.4     892.9 

71641.7      869.3 

+10  7  4.9  +832.2 
1248  38.6     781.1 

151835.9  716.2 

17  3413.21   637.9 

+  19  32  55.0  +547.1 

21  12  22.0     445.7 

22  303S.91    335.9 

23  26  22.9.    220.7 

+23  58  49.5  |+10:<.0 

24  7  55.8!-  12.0 
23  54  19.51  123.0 
23  19  13.31    220.5 

+22  24  18.5  I -320.9 
211133.6  404.8 
19  43    6.7     477.9 

18  1    6.7      540.4 

+  16  7  37.3.-592.8 
14  4:m.7  m\.l 
1153  43.9     671.1 

9  36  40.0:     09S.4 

+  714  47.8,-710.1 

4  49  24.3,    73:^.7 
+  2  2l40.r    742.7 

-  0    7  18.2  '    740.1 

-  2  36  25.6.-744.1 

5  4  3."). 7     73ii.6 
7  30  39.2  I    723.0 


Eqoi- 
torW 
HoH. 

UDtll 

raralhi 


s 

71.52 
71.74 
71.72 


I 


1539.2 
1543.2 
1547.0 


71.4711550.6 
71.04  1 1553.9 


70.48 
69.84 
69.19 

68.57 
68.04 
67.62 
67.35 

67.23 
67.29 
67.52 
67.89 


1557.0 
1559.9 
16  2.5 

16  4.9 
16  7.1 
16  9.0 

16 10.6 

16 11.8 

16 12.7 
16 13.2 
16 13.1 


68.40  1612.5 


69.02 
69.71 
70.40 

71.05 


1611.3 
16  9.6 
16   7.1 

16  4.1 


m 


71.59  i  16  0.4 
71.95  1556.1 

72.09.1551.3 

I 

71.99,1546.1 
71.62,1540.6 
71.01  1534.8 
70.18-15  28.9 

69.20 1 1523.1 
68.1111517.4 
66.98  1512.0 
65.87 

frl.80 
63.82 


62.96 


15   7.0 

15  2.4 
14  58.3 
14  54.8 


62.25  14  52,0 

I 

61.69  1 1449.9 


61.30 
61.08 
61.04 

61.17 


1448.6 
14  48.0 
1448.2 

1449.1 


61.49,14  50.8 
61.97  1 1453.2 
62.62114  56.3 
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AtO&OMOtl. 


If  h   in 
,0&4 

111    2 

Ml  9 
^jll7 
L  124 


i 

I 
1 


132 
139 
147 
154 
2    1 


1  2    8 
4  215 


7 
0 
3 

5 
7 
9 
1 
3 

.4 
.5 

L5 
L5 
L5 


41.12 
51.53 
40.76 
L2I3  40  8.53 
14.58 

58.77 


L5 
L4 
L3 


10 


551 

51 
47 
12 
37 
32 


27 
21 
16 


2  22 
2  29 
2  36 

2  42 
2  48 

2  54 

3  0 
3    5 

310 
315 
320 
324 
328 


49.50 
15.08 
42.50 
11.18 
40.36 

9.24 
36.851 

2.14 
23.97 
41.11 

52.31 
56.28 
51.73 
37.41 
12.09 

34.60 
43.85 
38.79 
18.48 
41.98 

48.49 
37.23 

7.48 
18.61 


3  31 
3  34 
3  37 


3  42 


8  3  43 
513  45 
3  46 
3  47 
3  47 

347 
346 
346 
345 
344 


21.69 

0.81 

18.91 

16.68 
54.94 

14.77 


3  42 
340 
339 
1013  37 
335 

3fsS3 
381 


Anpunt 
DedSmtiao. 


// 


+  5  736.7 

6  430.1 

7  124.8 
75810.2 
85434.0 

+  95023.9 
104526.8 
11 39  29.4 
123218.01 
132339.8 

+14 13  22.1 
15  113.4 
1547  3.1 
163042.1 
1712  2.2 

+175057.1 
182721.8 

19  112.5 
193226.2 

20  1   1.7 

+202658.1 
205015.4 
211053.8 
212854.2 


10.00    214417.8 


+2157  6.0 
22  720.2 
2215  1.9 
222012.5 
222254.2 

+2223  8.3 


21.10    222056.8 


221622.3 
22  927.5 
22  015.7 

+214850.8 
21 35 18.1 
211943.8 


17.48    21   215.3 


4.56    2043   1.815.0  5.7 

37.76  +20  22 13.4 15.2  5.8 
58.99  20  0  2.7 15.4  5.9 
10.33  193642.515.6  5.9 
13.98  191229.015.7  6.0 
12.25    184737.615.8  6.0 

7.6a+182225m5 

2.071+17  67  lime 


Hor. 
Par. 


H 

6.7 
6.7 
6.8 
6.8 
6.9 

7.01 
7.1 
7.21 
7.3 

7.4 

7.^ 
7.7 
7.8 
8.0 
8.1 

8.3 
8.5 
8.7 
9.0 
9.2 

9.5 

9.7 

10.01 

10.2 

10.5 

10.8 
11.1 
11.4 
11.7 
12.1 

12.4 
12.7 
13.0 
13.3 
13.6 

14.0 
14.2 
14.5 
14.8 


I 

S 

J 


1^ 


Eh 


2.5|0.17 

2.5  0.17 

2.6  0.17 
2.6  0.17 
2.6|0.18 

2.6  0.18 

2.7  0.18 

2.7  0.18 

2.8  0.19 

2.8  0.19 

2.9  0.19 
2.9  0.20 
3.0X).20 

3.0  0.21 

3.1  0.21 


3.2 
3.2 
3.3 
3.4 
3.5 

3.6 
3.7 
3.8 
3.9 
4.0 

4.1 
4.2 
4.3 
4.5 
4.6 


0.22 
0.23 
0.23 
0.24 
0.25 

0.25 
0.26 
0.27 
0.28 
0.28 

0.29 
0.30 
0.31 
.32 
0.33 


4.7  0.34 

4.8  0.35 


4.9 
5.1 
5.2 

5.3 
5.4 
5.5 
5.6 


K96.0pA2 
.0l6.0l0A2b 


0.35 
0.36 
0.37 

0.38 
0.39 
0.39 
0.40 
0.40 

0.41 
0.42 
0.42 
0.42 
0.42 

42 


Date. 


May  16 

17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
June  1 
2 
3 
4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 


WMh. 
Mean 
Time. 


Asosnsfcm. 


h  m   h  m 


23  52 
23  46 
23  40 
23  34 

23  28 

23  23 
2317 
2312 
23  7 
23    3 

22  58 
22  54 
22  501 
22  47 
22  43 

22  40 
22  37 
22  35 
22  32 
22  30 

22  29 


3  31  2.07 
3  28  58.23 
3  26  58.20 
3  25  4.07 
3  23  17.75 

3  21  40.98 
3  20  15.26 
3  19  1.95 
3  18  2.14 
3  17  16.78 

3  16  46.59 
3  16  32.12 
3  16  33.75 
3  16  51.76 
3  17  26.31 

3  18  17.43 
3  19  25.11 
3  20  49.27 


Apparent 
DeolinaUon. 


Hor. 
Par. 


9  9 

CO*- 


+17  5711.5 
173212.5 
17  7  46.9 
164411.5 
162142.8 

+16  035.1 


91 

16.0 
16.0 
15.9 
15.9 
15.8 


II 


6.0 
6.0 
6.0 
6.0 
6.0 


15.7' 5.9 


1541   1.9'l5.5 


15.4 
15.2 


5.9 
5.8 
5.7 


0.42 
0.42 
0.42 
0.42 
0.42 

0.41 
0.41 
0.40 
0.40 
0.39 

0.39 
0.38 
0.37 
0.37 
0.:^6 

0.35 
0.34 
14  2228.712.9  4.9^0.34 


152314.6 
15  722.7 
14  5333.8J14.9'5.7 

+144153.4,14.7  5.6 
14  32  25.5 14.5  5.5 
14  25 12.5,14.2!  5.4 
14  2014.8]l4.0|5.3 
1417  31.9'l3.7i5.2 

+1417  1.813.4  5.1 
141842.013.2  5.0 


3  22  29.771    14  2817.412.6  4.8  0.33 
3  24  26.45;    1436   3.3 12.3' 4.7  0.32 

3  26  39.13+14  4540.912.1  4.6  Q.32 
22  27  3  29  7.68  14  57  4.711.8  4.6 1 0.31 
2226  33151.89  1510  8.911.5  4.4  j  0.30 
22  25!  3  34  51.60!    15  24  46.7  11.3  4.3  0.30 


22  2413  38    6.65;    154052.111.0  4.2 

22  24!  3  41  36.94'+15  58 18.5  10.8  4.1 
22  24|  3  45  22.33'  1616  59.010.5  4.0 
22  24'  3  49  22.76'  16  36  46.9 10.3  3.9 
22  24  3  53  38.181    16  57  35.2  10.1  3.8 


22  25 

22  26 
22  27 
22  28 
22  30 
22  31 

22  33 
22  36 
22  38 
22  41 
22  44 

22  48 
22  51 
22  55 

22  59 

23  3 


3  58  8.56 

4  2  53.94 
4  7  54.30 
4  13  9.74 
4  18  40.31 
4  24  26.11 

4  30  27.24 
4  36  43.75 
4  43  15.73 
4  50  3.21 

4  57  6.19 

5  4  24.56 
5  11  58.15 
5  19  46.70 
5  27  49.76 
5  36  6.79 


171916.9 

+174144.8 
18  4  51.3 
18  28  28.7 
18  5228.9 
191643.8 

+1941  4.6 
20  522.2 
2029  27.1 
2053  9.2 
21 16 18.1 

+213842.6 
22  011.2 
22  2032.3 
223933.6 
2257   2.7 


9.9' 3.7 


1%.^S^ 


30  23    8\  5  44  tiT  .«bW*ri\*l  Ki  .^  1  .'i\^.%\V^  nSi 


0.29 

0.28 
0.28 
0.27 
0.27 
0.26 

0.26 
0.25 
0.25 
0.24 
0.24 

0.23 
0.23 
0.23 
0.22 
0.22 

0.22 
0.21 
0.21 
0.21 
\Q.2ft 


42 IJuly   1 123  13l  5  83  1^  .^\^7a7.^*ife .^  1  •V.'l 
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MERCURY,  1917. 

FOR  TRANSIT  AT  WASHINGTON. 


Date. 


I  I 

iWach.|   Apparent 
i  Mean ,      Right 
iTIme.    Ascension. 


Apparent 
Declination. 


July 


h  m 
23  13 
23  18 
23  23 


h  m     8 
55319.64 

6   213.42 
61117.14 


23  28j  62029.34 
23  33  62948.45 

23  39  6  3912.74 
23  44  64840.46 
23  50  658  9.80 
23  55  7  7  39.01 
717   6.37 


0    1 

0  6 
0  12 
0  17 
0  22 
027 

0  32 
0  37 
0  41 
0  45 
050 

054 

0  57 

1  1 
1  5 
1    8 


Aug. 


72630 

7  3549 
745  2 
764   7 

8  3   4 

81153 
82031 
829  0 
83718 
84526 


.28 
.31 
.16 
.70 

.98 

.24 
.87 
.41 
.55 
.09 


y  11 

1  14 
1  17 
1  19 

1   oo 

124  10 
1  2G|10 
1  28,10 
1  30|10 
132  10 


8  53  22.91 

9  1  8.99 
9  844.41 
916  9.24 
9  23  23.64 


9  30  27.82 

9 

0 

9 

9 


tt 


37  21.93 
44  0.22 
5040.92 
57    6.22 

3  22.37 

9  29.55 

15  28.01 

2117.94 

26  59.49 


+23 
23 
23 
23 
23 

+24 
23 
23 
23 
23 

+23 
23 
22 
22 
22 

+21 
21 
20 
20 
19 

+19 
18 
18 
17 
10 

+16 
15 
15 
14 
13 

+  13 
12 
11 
11 
10 


1  3'nO  32  32.85+  9 
135|l037  5S.14!  8 
130  104315.491  8 
1381048  25.01  7 
13910  53  26.75      6 


1  4010  58  20.76'+  6 

1  40'll   3   7.05  5 

14111    7  45.62  4 

I42I1I 12 16.41  4 

1421116  39.36  3 

I  I 

i4.9^il  20  64.35,'+  3 

143ill2o   1.23+  2 


2636.5 
3817.9 

47  41.1 
54  37.1 
58  58.0 

037.5 
5931.2 
5537.0 

48  54.6 
39  25.5 

27  13.2 

12  22.5 
54  59.8 
3512.3 

13  8.0 

4855.8 
2*>44  *> 

Atari  n  .A« 

5442.4 
24  59.2 
5343.4 

21  3.4 
47  7.5 
12  3.4 
3558.4 

58  59.6 

21 13.4 
42  45.8 
343.0 
24  10.1 
4412.4 

354.0 

42  30.7 

144.9 

2049.8 

39  55.2 

59  4.5 
18  21.3 
37  49.0 

57  31.2 

17  30.9 
37  51.0 

58  36.0 
1949.1 
4132.8 


Hot. 
Par. 


MM 

s 

CO 


■I 


tt 


It 


7.1 
7.1 
7.0 
6.9 
6.8 

6.8 
6.7 
6.7 
6.7 
6.6 

6.6 
6.6 
6.6 
6.6 
6.6 

6.6 
6.6 
6.6 
6.7 
6.7 

6.7 
6.8 
6.8 
6.9 
6.9 

7.0 
7.0 
7.1 
7.1 

7.2 

7.3 
7.3 


2« 


o 


il 


8 

0.20 
0.20 
0.19 
0.19 
0.19 

0.19 
0.19 
0.18 
0.18 


2.7 
2.7 
2.6 
2.6 
2.6 

2.6 
2.5 
2.5 
2.5 
2.5|0.18 

2.510.18 
2.5  0.18 


2.5 


1O.I8 


2.5 
2.5 
2.5 


2.5  0.18 
2.5  0.18 


0.18 
0.18 
0.18 


2.5  i0.18 

2.5  0.18 

2.6|o.l8 

2.6  |0.18 
2.6  ,0.18 
2.0  0.18 
2.0  0.18 

2.o'o.l8 
2.7' 


o  7 
o  7 
o  7 


0.18 
0.19 
0.19 
0.19 

2.8 '0.19 
2.8  0.19 
7.4 '2.8 '0.19 
7.5|2.8|0.19 
2.9,0.19 


7.0 

/  ./ 

7.8 
7.8 
7.9 
8.0 

8.1 

O.w 

8.3 
8.5 
8.0 


2.9  0.20 
2.0  0.20 
3.0^0.20 
3.010.20 

3.0  0.20 

I 

3.1;0.2l 

3.1^.21 
3.2  .0.21 
3.2  0.21 

Q  <)  '/)  0*> 


Date. 


Aug.l7 
18 
19 
20 
21 

22 
23 
24 
25 
26 

27 
28 
29 
30 
31 

Sept.  1 
2 
3 
4 
5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
16 


Wadi. 
Mean 
Time. 


Asoensiaa. 


h  m 


Appwit   'Hor. 
DecmttUaoL 


lUaoL  Par. 


h  m 


1431125  1.23 
143|11 28  59.79 
1  43 11 32  49.85 
142113631.09 
1421140  3.21 

141114325.85 
141114638.58 
140114940.91 
1  39 11 52  32.351 
137115512.29 

1  36 11 67  40.07 
134116964.99 
13212  166.30 
13012  343.19 
12812  614.79 

12612  630.22 
12212  728.64 
11912  8  8.80 
11512  830.11 
11112  831.69 

1    712  812.48 

1    312  7  32.12 

0  5812  630.05 

0  5212  5  6.13 
0  47 


ft 


0  41 
0  3-1 
0  27 
0  21 
0  13 

0    6 
23  59 


17  |23  51 


12  320.51 

12  113.76 
115847.00 
1156  1.89 
1153  0.76 
114946.56 

1140  22.91 
1142  54.05 
113924.69 


18  23  44113559.89 

19  23  37J113244.95 

20 '23  3011129  45.03 


«>1   '')'J  OQ 

22  .23  17 


23 
24 

25 


23  11 
23    6 

23    2 

26  ,22  58 

27  122  54 

28  |22  51 

29  (22  49 


•tx  0^.0  0.0    o.- .u.--  ^y  \^^  tXf 

3  51  .;v,  s  .7  ri  .•:^  \o  .t\      ^\i^  a: 

20  47.9U.s\a.^\o.'ri\OcX.  \^*2.^^ 


1127  5.11 
1124  49.71 
1123  2.73 
112147.31 

1121  5.83 
112059.76 
112129.76 
112235.73 
11 24 16.85 


+2  26  47.9 
1  60  26.7 
1 14  61.6 
0  40    7.1 

+0   6  17.5 

-0  26  32.6 

0  68  17.8 

1  28  62.7 

1  68  11.4 

2  26    7.5 

-2  62  34.0 


3  17  23.6  10.6 


3  40  27.8 


4    1  38.1  10.9 


4  20  45.1 


«r 


8i 
8.9 
9.1 
9.2 
9.3 

9.5 

9.6 

9.8 

10.0 

lO.I 

10.3 


10.7 


11.1 


4  37  38.7  U.3 

4  62    SJ2  11.5 

5  4  2.111.7 
6 13  8.6  11.S 
5  19  16.0  12.1 

-5  22    9.2  12.3 

5  21  39.2  12.6 

6  17  33.0  12.8 
5  9  40.8  12.8 
4  57  54.4  13.1 

-4  42  8.6  13.2 
4  22  22.2  13.^ 
3  58  39.0  13.( 
3  31  9.2  13.( 
3    0    9.1  13.: 

-2  26  3.2  13.: 
1  49  22.8  13.: 
1  10  46.5  :13.< 


-0  30  59.0 
+0    9  10.8 

+0  48  51.9 

1  27  12.6  12.J 

2  3  24.4  jl2.< 
2  36  41.9  12.: 


13.1 
13.: 

13.: 


3    6  26.3 

+3  32    4.8 
3  53  12.4 


12.1 

11. 
11.: 


4    9  31.1  llj 


4  20  50.5  10. 
4  27    6.2  10. 


MERCUKT,  1917.  541 

FOB  TRANSIT  AT  WASHINGTON. 


3 

n 


S 


ts  m 

S    51 


5 


542  VENUS,  1917. 

FOK  TRANSIT  AT  WASHINGTON. 


VENUS,  1917.  648 

FOR  TRANSIT  AT  WASHINGTOK. 


544  VENUS,  1917. 

FOE  TRANSIT  AT  WASHINGTON. 


3 

S 
I 


VENUS,  1917. 

FOR  TRANSIT  AT  WASHINGTON. 


54.5 


A.sccnsh>n. 


Appannt    Hor. 
Decllnathn.  Par. 


\ 

I 
> 

; 

r 
I 

) 
) 
L 
2 
1 

5 
B 

7 
B 
9 

0 
1 
2 
3 

4 

5 
« 

.7 
i8 
i9 

0 
1 
2 
3 

4 


h   m     s 
15    1    0.34 

15  542.58 
151025.80 
151510.02 
1519  55.23 

152441.43 
152928.62 
153416.79 
1539  5.93 
154356.03 

154847.07 
155339.03 
155831.87 

16  325.60 
16   820.15 

16 13 15.51 
161811.65 
16  23  8.50 


1628 
1633 

1638 
1643 
1648 
1653 
1668 

17  3 
17  8 
1713 
1718 
17  23 

1728 
17  33 
1738 


6.02 
4.16 

2.88 
2.12 
1.81 
1.90 
2.33 

3.02 
3.93 
4.97 
6.08 
7.18 

8.22 
9.12 
9.80 


17  43 10.19 
174810.20 

1753  9.78 


1758 
18  3 
18  8 
1813 


8.83 
7.29 
5.05 
2.04 


18 17  58.17 


I 


It 


II 


ti 


00 


0.60 
8.4  0.()0 
8.50.61 
8.50.62 

8.50.02 
8.60.6:) 
8.70.63 
9.0l  8.70.64 


261359.3 
261719.3 

-261958.0 
26  21 55.2 
262311.2 


262345.710.6 


262339.3 
-262251.8 


182253.36  262123.5 

182747.52  261914.5 

183240.56  261625.1 

183732.40  261255.8 


10.1 
10.2 

10.3 
10.4 
10.5 


10.7 

10.8 
10.9 
11.0 
11.1 
11.2 


0.54 

7.80.55 
7.80.55 
7.90.56 
8.00.56 

8.00.57 
8.00.57 
0.58 
0.58 


-182622.5!  8.0  7.7 

184920.81  8.0 

191152.3  8.1 

193356.7  8.1 

195532.9  8.2 

-201640.5  8.2 

203718.7  8.3 

205726.8  8.3  8.1 
2117  4.2  8.4  8.2 
213610.5  8.4   8.210.59 

-215444.6  8.5  8.3|0.5» 

221246.0  8.6   8.3 

223014.3  8.6 
2247   8.6  8.7 

23  328.4  8.7 

-231913.3  8.8 

233422.4  8.9 

234855.4  8.9 

24  251.7 
241610.8  9.1   8.810.04 

-242852.4  9.1   8.9 

244055.8  9.2  8.9 

24  52  20.6  9.3  9.00.06 

25  3  6.6  9.3  9.1 
251313.3  9.4   9.l|0.68 

-252240.3  9.5  9.20.68 

253127.5  9.6  9.30.09 
253934.3  9.6  9.4  0.09 
2547  0.8  9.7  9.40.70 
255346.5  9.8  9.50.71 

-255951.5  9.9  9.60.71 

26  615.310.0  9.70.72 


0.05 
0.05 


9.80.73 
9.80.74 
9.9».74 

10.0K).75 


10.1 


10.20.76 


10.3 
10.4 

10.5 
10.6 


0.70 


0.77 
0.77 

0.78 
0.79 


10.7|0.79 
lO.S-O.SO 
10.9  0.80 


$11847 12.061-26  368 

tB^—igir 36 


h8hl.311.0J0.Sl 
.2I1IAI1L1I0.82I 


Date. 


N0V.I6 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 
28 
29 

30 
Deo.  1 
2 
3 
4 

5 
0 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 


Wa«h.    ApiMirvnt  '     *«»»«•*«• 
Mean  I      KiRht       !  nlEKSEl 
Time  I  A.Hcensli>n.     '>«»ln»tkm. 


1 

i 

Ii(ir. 

n 

I'ar.'- 

■A 

1 

§ 

1 

1 

h  m 
3    5 


3 
3 
3 
3 


6 

7 
8 
8 


3  9 
3  10 
3  11 
3  11 
3  12 

3  12 
3  13 
3  14 
3  14 
3  14 

3  15 
3  15 
3  15 
3  16 
3  16 

3  16 
3  10 


h  m  s 
184222.93 
184712.08 
18  5159.73 

18  5645.81 

19  130.23 

19  612.88 
19105:^09 
191532.50 
19  20  9.3S 
19  24  44.09 

19  2910.01 
193340.83 
193814.09 
194240.09 
1947   2.98 

195123.28 
19  5540.89 

19  59  56.78 

20  4  7.81 
20  817.03 

2012  23.24 
2010  20.42 

3  10  20  2026.47 

3  16 

3  10 


2024  23.30 
20  2810.97 


2032  7.25 
20355^1.08 
2039  37.42 
1204317.15 


3  10 
3  10 
3  16 
3  16 
3  1512040  53.20 


.20  5025.47 
'20  53  53.80 
120  5718.25 
21  038.50 
21   SS-l.OS 


3  15 
3  14 
3  14 
3  13 
3  12 

3  12  21  7  6.42 
3  11  211013.75| 
3  10=211310.53 
3  9  211014.01 
3    8  21 19   7.87 

3  7  212156.19 

3  6  2124  39.43 

3  4  2127  17.44 

3  3  21 29  50.09 

3  1213217.23 


•       in 

n 

20   846.S 

11.3 

26  3  5S.2 

11.4 

25  58  m.7 

11.5 

25  52  24.7 

11.0 

254540.8 

11.7 

253819.3 

11.9 

253020.8 

12.0 

25  2140.0 

12.1 

25  12  35.4 

12.2 

25  249.0 

12.4 

24  52  29.4 

12.5 

24  4135.2 

12.0 

24  30   7.8 

12.8 

24  18   8.1 

12.9 

24   530.0 

13.1 

23  5234.2 

13.2 

23  39    1.7 

13.4 

23  24  59.7 

13.51 

231029.2 

13.7  1 

225530.8 

13.81 

2240   5.7 

14.01 

222414.0 

14.2:1 

22   7  58.4 

14.3 

1 

2151  17.S 

14.5  1 

213414.2 

14.7  1 

2110  48.1 

14.9.1 

j 

2059   0.8 

15.1il 

2040  53.1 

15.21 

20  2220.1 

15.4  1 

20   341.1 

15.o'l 

1 

1944  38.8 

15.91 

19  2520.0 

10.1 

1 

19   547.4 

16.3 

1 

1840  0.7 

10.51 

18  20    1.4 

10.7 

1 
1 

18   5  50.9 

17.0 

\ 

17  45  30.3 

17.2 

\ 

17  25    l.O 

17.5 

17  4  24.0 

17.7 

164340.8 

18.0 

1 

1622  52.0 

18.2 

■ 

10   2   0.8 

18.5 

1 
1 

1541   6.0 

18.8 

1 
1 

152011.4 

19.1 

1 
1 

14  5916.4 

19.4 

1 

/» 


a.  S 


% 


10  0.81 
11|0.82 


1.2 
1.3 

1.4 

1.0 
1.7 
1.8 
1.9 
L2.0 

[2.1 
[2.3 
12.4 
L2.5 

[2.7 

[2.S 
13.0 
13.1 
13.3 
[3.4 


0.83 
0.S3 
0.8-1 

0.85 
0.86 
0.87 
0.88 
0.88 

0.89 
0.90 
0.91 
0.!>2 
0.93 

0.94 
0.94 
0.{»5 
0.96 
0.97 


3.0  0.98 


13.S 
[3.9 
14.1 
4.3 

14.5 
[4.0 
[4.8 
L5.0 
10.2 

15.4' 
L5.0 

[0.0 
10.2 

LO.o 

[0.7 

7.0 

/  .2 

L7.5 

/ ./ 
[8.0 
18.3 
18.5 

[8.8 


0.99 
.00 
.01 
.02 

.03 
.0-t 
.05 
.06 
.07 

.08 
.10 
.11 
.13 
.14 

.16 
.17 
.19 
.20 
2'> 

.25 
.27 
.28 
.30 


3  0'2ltv4^ft.^^\-\\•i^*r^.7^\^.1^v^.\sA^.v 

2  68l2l365A.40\-\\\Ti^A*ift.^V^A\:^ 


546  MAES,  1917. 

FOR  TRANSIT  AT  WASHINGTON. 


Slellar  magnllwlo  b^  oppia\v\OQtai^*»'ai,Vt^*.— V^- 


JUPITER,  1917. 
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FOR  TRANSIT  AT  WASHINGTON. 


Hor. 
Par. 

Polar 
Semkiiam. 

CO 

Dote. 

Wash. 

Mean 

Time. 

Amiarctnt 
Ascension. 

'    .\i)i>arent 
Dcclinallun. 

Hot. 
Pur. 

It 

k  - 

V. 

■ 

■■-J 

h    m     s     1       •     '     " 

h    m  h  m      s     ,       •     '      " 

"  .    s 

137    2.4i:+  84561.2;  1.9 

20.31.46 

\UR.17 

IS -13 

4  28    0.59+2054  14.9 

1.7  1S.2  1.39 

!  I  37  11.70.      847   4.7 

1.9 

20.3  1.46 

18 

18  40 

4  28  3S.52'    2055  21.4 

1.7  18.3  1.39 

.137  21.75 

84822.5 

1.9 

20.2  I. -15 

19 

IK  36 

4  29    9.S4    20  5<>20.0 

1.7  18.3  1.39 

1  37  32.55 

84944.4 

1.9 

20.i;i.45 

20 

18  33 

4  29  40.51);    2057  2S.9 

1.7 

18.4 

1.40 

1  37  44.0H 

85110.6 

1.9 

20.11.44 

21 

18  29 

4  30  10.07'    20  5S  30.0 

1 

1.7 

18.4 

I.-IO 

.  1  37  56.35 

+  85241.1 

1.9 

20.01.44 

22|l8  2f. 

4  3O-1O.h'+20  50  29.5 

1.7 

1S.5 

1.41 

'  1  38    9.35 

85415.6 

1.9 

19.91.43 

23  18  22 

4  31    8.90    21    0  27.2 

1.7 

1S.5 

1.41 

•  I  38  23.08 

85554.0 

1.9 

19.9  1.43 

24  IS  19 

4  31  37.20    21    12:1.1 

1.7 

iS.O 

1.41 

i  1  38  37.53 

85736.6 

1.8  I9.8!l.42 

25:18  15  4  32    4.7(>    21    217.4|l.7 

IS.O 

1.42 

!  1  38  52.71 

1 

859  23.1 

1.8  19.7ll.42 

1 

26!l8  12  4  32  31.«8    21    310.0  1.8 |lS.7 

1.42 

•jl39    8.59 

+  91 13.6 

l.S  19.7-1.41 

27  IS    9  1  32  57.93+21    4   0.8 

1.8 

18.8 

1.43 

1, 1  39  25.18 

9  3  7.9 

1.8  19.6' I. -n 

28  18    5  4  33  23.52    21    4  50.11.8 

18.8  1.43 

i  1  39  42.47 

9  5  6.1 

1.8 

19.51.10 

29  18    2,4  33  4S.-13    21    537.5  l.S 

18.9' 1.44 

• 

140    0.46 

9  7   8.1 

1.8 

19.5|l.40 

30!l7  58|4  34  1L».66.    21    623.4  1.8 

18.9 

1.44 

• 

1  40  19.12 

9  913.9 

1.8 

19.41.40 

1 

31  !l7  54' 4  34  36.21     21    7    7.5  1.8 

1          '                   '                    1 

19.0 

1.45 

■ 

1  40  38.49 

+  91123.4 

1.8 

19.31.39 

Sept.l  17  51  4  31  59.05;+21    749.9,1.8 

19.1 

1.45 

\ 

1  40  58.53 

91336.5 

1.8 

19.31.39 

1 

2 

17  47,4  35  21.20-    21    830.7  1.8  10.1 

1.45 

> 

1  41  19.25 

91553.4 

1.8 

19.21.38 

3  17  44" 4  35  42.65    21    9   9.9|l.8;19.2 

1.40 

fl 

1  41  40.63 

91813.9 

1.8 

19.2:1. 38 

4 

17  40,4  36    3.37    21    947.4  l.S  10.2 

1.40 

I 

142    2.68 

9  2037.8 

1.8 

19.l'l.37 

5 

17  36|4  36  23.38i    21 1023.3  1.8  19.3 

1.47 

)  1  42  25.38 

+  923  5.3 

1.8 

19.01.37 

1 

6 

17  33  4  36  42.04+21  1057.5  1.8  19.4 

1.47 

{  1  42  48.73 

92536.3 

1.8 

19.01. 30 

7 

17  29  4  37    1.10    21  11  30.l!  1.8  19.4 

1                                                                                1               1 

1.48 

\ 

1  43  12.74 

9  28 10.6 

1.8 

18.y'l.3G 

1 

8 

17  26.4  37  18.93    2112    l.l'l.S  10.5 

1.48 

) 

1  43  37.38 

93048.3 

1.8 

18.8;  1. 35 

9 

1722:43735.05    21  12  30.3' 1.8  19.5  1.49 

J 

144    2.66 

933  29.3 

1.8 

18.8'l.35 

10  17  18  4  37  52.19    21  12  5S.1  1.8  19.C 

1.40 

2 

1  44  28.57 

+  93613.5 

1.8 

18.7  1.35 

11 

17  15  4  38    7.67+21  13 24. M.8;i9.7 

1                                                                                1               1 

1.49 

) 

144  55.09 

939   1.0 

1.7 

18.7]1.35 

12 

17  11  4  38  22.30    21  13  48.6|  1.8'l0.7 

1.50 

5!  1  45  22.22 

04151.4 

1.7 

18.61.34 

1 

13 

17    7  4  38  30.20    2114  11.5  1.8  10.8 

1.50 

2 

1  45  49.94 

94444.9 

1.7 

18.5' 1. 3-1 

14 

17    4|4  38  49.37    21 14  32.0;  1.9  19.8 

1.51 

8 

1  46  18.26 

94741.5 

1.7 

18.51.33 

1 

15 

17    0;4  39    1.08    21  14  52.3' 1.9  ;i0.9 

1.51 

5 

146  47.16 

+  95041.0 

1.7 

18.4il.33 

16  16  56' 4  39  13.18  +21  15  10.3  1.9  '20 .0 

1.52 

1 

1  47  16.65 

95343.1 

1.7 

18.4 ;  1. 33 

17  10  52  4  39  23.88    21  15  26.8  1 .9  120.0, 1 .52 

8 

1  47  46.69 

95648.5 

1.7 

18.3!  1. 32 

18 

10  49,4  30  33.77    21 1541.5  1.9  ;20.1  1.53 

4 

1  48  17.31 

95956.4 

1.7 

18.31.32 

19 

16  45  4  39  42.8;^    21  15  51.8  1.9  j20.2  1.5:^ 

1 

1  48  48.49 

10  3   7.1 

1.7 

18.2 

1.32 

20 

10  41: 4  30  51.07.    21  10   6.5  1.9  =20.2  1.54 

1                                                                               1               1                1 

8 

1  49  20.21 

+10  6  20.4 

1.7 

18.2 

1.31 

21 

10  37:4  39  58.491+21  10  10.0  1.9 

1                                       1                                         1 

20.3  1.54 

4 

1  49  52.48 

10  936.3 

1.7 

18.1 

1.31 

22 

10  33  4  40    5.08,    21  10  25.1  1.9 

20.4  1.55 

il 

1  50  25.27 

1012  54.8 

1.7 

18.1 

1.30 

23 

10  30  4  40  10.83    2110  32.1 

1.9 

20.-i;i.55 

\7 

150  58.59J    101615.7 

1.7 

18.0|1.30 

21 

I0  20i4  40  15.75|    21  10  37.4 

1.9 

20.5  1.56 

Vi 

15132.45:    101939.1 

1 

1.7 

17.9 

1.29 

25 

IO22I44O  19.82    211041.2 

1 

1.9 

20.5 

1.50 

tl 

152    6.82 

+1023  4.9 

1.7 

17.9 

1.29 

26 

10  18 

4  40  23.00:+211043.5 

1.9 

20.(> 

1.57 

57 

1  52  41.70 

102633.0 

1.7 

17.8 

1.20 

27 

10  14 

4  40  25.451    211644.2 

1.9 

20.T 

1.57 

S4 

1  53  17.07 

1030  3.5  1.7 

17.8 

1.29 

28 

16  10 

4  40  27.00    211643.3 

1.9 

20.7 

1.58 

» 

1  53  52.95 

103336.2  1.7 

17.8 

1.29 

29 

16    6 

4  40  27.71 

21l640.8il.9 

20.8 

1.59 

17 

1  54  29.31 

103711.2 

1.7 

17.7 

1.28 

30 

16    2 

4  40  27.58 

21  1636.8  2.0 

1 

20.9 

1.60 

16 

4  27  34.071+2053  e.s]l.7\ 

18.2i 

18.21 

1.38 

Oct.    1 

15  bS 

4  40  2(i.5&W'iV\^?;V.*i\7.!5i\iSS?ivV.V«i 

i 

4  28   6.69'p 

k205'i  14.91 

1.71. 

1.39 

2  15  54 

\\  40  i\r 

5\+^V\^*i\ 

.*^7. 

SjJ^X 

.5^!^" 

St^iBrmagDltude  at  qpjxxition  in  November,  1917,  -2.4. 


548  JUPITEE,  1917. 

FOR  TRANSIT  AT  WASHINGTON. 


StdlaTiDBgDlluileat  opposHton  tai  Womm^wt  .\'»^T .    "^-^ 


549 


Wis" 


.1 

0.4 

0.T4 

.1   fl.4  0.74 

.19.4  0.74 

.r«.4  0,74 

.1   9.4:0.74 

-llfl.l   0.74 

■1 

9.410  74 

.1 

9.4;  0.73 

.1 

9.3!  0.73 

■1 

9.3^0.73 

.1   ».3  0.73 

.l]J).;!  0.73 

.i;il.3.0.73 

.1 

9,3  0.73 

.1 

9.3;  0.73 

.1 

9.2'0.73 

.1 

9.1*:  0.7:1 

,o;9.2;0-7;l 

,0,ft.:;,0.7-.i 

.0,n.2,0.72 

.0 

!i.2'0.72 

.0 

B,2'0.71' 

,0 

9.210.72 

.0 

9.1 1 0.72 

.0 

9.1:0.72 

.0 

a.ro.T> 

.0  il.l|0.71 

.0 

9.1  0.71 

.0 

9.1    0.71 

.0 

9.0  0.71 

.0 

!).»:o.7l 

,0 

9.(lio,7l 

.0 

9.1)^0.71 

.0 

9,0:0.71 

.0 

9.0!  0.71 

.0 

9.0;  0.70 

.0 

8.9!  0.70 

.0 

S.S)!U.70 

.0 

K.nlO.TO 

.0 

S.!(  0.70 

.0 

8,9 

070 

.0 

8.9 

0.70 

.0 

8.fi 

0.1)9 

.0 

8.8 

O.fiti 

.0 

8.8 

O.IH' 

V.lj\%*\^« 

■x'^ 

ft\% 

s\o_ 

8««/Urni«gnItudii  M(  opposition  InJauuarj.wn, 


550  SATURN,  1917. 

POK  TRANSIT  AT  WASHINGTON. 


stellar  mBgnllude&l  opposWon  to  lamua^  ,Vftl ,  -ft-V 


URANUS,  1917. 

FOB  TRANSIT  AT  WASHINGTON. 


1.7  0.12 
1.7  0.12 
1.7J0.12 


Sis;  i4SKx,.dli^ 


- 1 , 


I3  3g,2140r)4.30-I441 
13  3SJ214O4G.00.  1442  9.6 
133r214037.57^  144253.0 
13  27|2H029.04'  144336.8 
13  23214020.45!  14  44  21.0 
13  10214011.78,-14  45  ft.3 
13152140  3.04  144560.0 
13  10|2i3954.24;  14  4G  34.9 
13  6213946.391  1447 
13    2!213936.48|    14  4g   5.5 


31 

g.   I  12  68'213927.5l[- 

2  12  54:21 39 18.48 

3  12  602139   9.42' 

4  12  462139   0.3l[ 

5  12  42  21 38  61  .IC 
G  12  38:213841.97!- 

7  12  34  213832.75' 

8  12  30213823.30 

9  12  26'21  38 14.22 
10  122212138  -1.93' 
11112182137  55.61'- 
1211213213746.28: 
13ll2  9]21 37  36.95; 
14 '12  512137  27.60. 
I5I12  l|2I3718.25' 
10  111  57  21 37  8.89!- 
171153,213659.55 

18  1149'213650.2l| 

19  1146  213G40.90| 

20  1141213631.59 


14  4851.1 

144&3f! 

146022 

14  51    8.8 
145155,0 


21 


■145241.3  0.5 
145327.7  0.5 

145414.3  0.511.8 
1455  0.8|0.5|l.8 

145547.4  O.5I  1.8 
-14  5634.0 

14  57 

14  58 
1458  53.7 
145940.1  0.5 

15  02G. 
15  112.8 
15  159.0 
15  245.0 
15   330.9 


0.5  1.8|0.12 
0.5I1.8J0.12 
0.5!l.8|0.J2 


1137  2130  22. 
II  32  21 3G  13. 
11282136  3. 
1124  213554, 

213545. 

21 35  36. 
1112213527, 
11  8213518. 
11  42136  9, 
11  0|2135  0. 
10  56213451, 
10  522134  42, 
10  48  21 34 

213425, 
J0  4ffl213416, 


5  10  35|2ia4  8 

6  10  3l'213SM 

■rmnnltudaat  opposlllon,  in  Augusl,  isn.lj 


15  4 
.05:    15   5 

16  547,4 
.641  15  632.4 
.47  15  717.2 
.3GI-15  8  1,7 
.29'  15  84.^ 
.27|  15  929,9 
31i  151013.4 
40    151056,6 

151139,6 

1512  22,! 

.OZ]    15  13   4,2 

15  1345,8 

,79;  \&v\n.u«.^\v» 


1.8'0,i: 
i,8'o,i: 

1.8  0.1; 


,ft.^\\.ftl's,\.a 


552  URANUS,  1917. 

FOK  TKANSIT  AT  WASHINGTON. 


stellar  moenltudo  alopposltttm.Vii  .i.vit>ia>-.«V».^ 


NEPTUNE,  1917. 

FOR  TRANSIT  AT  WASHINGTON. 


553 


AsnDsioii. 


h  m  8 
8  25  33.79 
8  25  27.56 
8  25  21.27 
8  25  14.94 
8  25    8.54 

8  25  2.09 
i  8  24  55.59 
8  24  49.04 
8  24  42.44 
8  24  35.81 

8  24  29.14 
8  24  22.42 
8  24  15.67 
8  24  SM 
8  24    2.09 

8  23  55.26 
8  23  48.39 
8  23  41.51 
8  23  34.60 
8  23  27.69 

8  23  20.77 
8  23  13.84 
8  23    6.90 

L|  8  22  59.95 

7 


3 
9 
5 

1 

7 

3 
9 
5 
1 
7 

3 
9 
5 
1 
6 

2 
8 
4 
0 
« 

i 


8  22  53.01 

8  22  46.07 
8  22  39.13 
8  22  32.19 
8  22  25.27 
8  22  18.37 

8  22  11.49 
8  22  4.62 
8  21  57.78 
8  21  50.96 
8  21  44.18 

8  21  37.42 
8  21  30.69 
8  21  24.01 
8  21  17.36 


8  21    4.18 


tf 


Hor. 
Par. 


+19  0  9.6 

19  031.5 

19  053.7 

19  116.0 

19  138.5 

+19  2  1.3 

19  224.1 

19  247.1 

19  310.3 

19  333.6 

+19  357.0 
19  420.5 
19  444.2 
19  5  7.9 
19   531.7 

+19  555.7 

19  619.7 

19  643.9 

19  7  8.01 

19  732.1 

+19  756.3 
19  820.6 
19  844.8 
19  9  9.0 
19  933.3 

+19  957.5 
191021.7 
191045.9 
191110.0 
191134.1 

+19 11 58.0 
191221.9 
191245.7 
1913  9.4 
191332.9 

+19 13  56.5 
191419.9 
191443.1 
1915  6.2 


ft 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 
0.3 

0.3 
0.3 
0.3 
0.3 


8  2110.75    191529.2  0.3 


+191552.1 


8  20  57.65    191614.7 


191637.2 
191659.5 


0.3 
0.3 
0.3 
0.3 


3   i?* 


I 


I 


tt 


00 


:l 


1.3  0.09 
1.3  0.09 


0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
O.Oi) 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 


1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3j0.09 


Mar. 


0.09 

0.09 
0.09 


1.3 

1.3 
1.3 
1.3:0.09 
1.3  0.09 
1.3 

1.3 
1.3 


0.09 
0.09 


1917  21.6  0.3 


2.m 


0.09 
1.3;0.09 
1.3  0.09 


8  20  51.18 
8  20  44.76 
8  20  38.40 

820S2.1(i-hl91743M\0.:Ml.S  0.09 lApr.   1 


1.3  0.01) 


Date. 


;Wash.    Amwrent 
Kean       Rlfiht 
Time.    Ascension. 


Apparent 
I>eclmati()n. 


Hor 
Par. 


I 


Feb.l5 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 
27 

28 
1 

2 
3 
4 
5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 
18 
19 
20 

21 

22 
23 
24 
25 
2(5 

27 
28 
29 
30 
31 


h    mi  h 
10  3K!  8 

10  34  8 
10  30  8 


10  26 
10  22 

10  18 
10  14 
10  10 
10  6 
10    2 

958 
954 
950 
9  46 
9  42 

938 
934 
930 
9  20 
922 

9  18 
9  14 
9  10 
9  6 
9  2 

858 
854 
850 
8  46 
8  42 


8 
8 

8 
8 
8 
8 
8 

8 
8 
8 
8 
8 


m   s 
20  25.84 

20  19.64 
20  13.51 
20  7.46 
20  1.4G 

19  55.54 
19  49.70 
19  43.92 
19  38.23 
19  32.63 

19  27.10 
19  21.66 
19  16.31 
19  11.05 
19  5.88 


tt 


8  19  0.80 
8  18  55.82 
8  18  50.93 
8  18  46.15 
8  18  41.47 


8  18 
8  18 
8  18 
8  18 
8  18 

818 
8  18 
8  18 
818 
8  18 


+19  IS  5.2  0.3 
191826.S0.3 
191848.1  0.3 
1919  9.2  0.3 
191930.0  0.3 

+191950.6  0.3 
19  2010.9  0.3 
19  2031.1  0.3 
19  2050.8  0.3 
19  2110.4  0.3 

+19  2129.6  0.3 
19  2148.6  0.3 
1922  7.3  0.3 
19  2225.6  0.3 
19  2243.6  0.3 

+19  23  1.4  0.3 
192318.8  0.3 
19  2335.9  0.3 
19  2352.7  0.3 
19  24    9.1  0.3 


It 


36.89 
32.41 
28.05 
23.79 
19.63 

15.60 

11.67 

7.85 

4.15i 


+19 
11) 
19 
19 
19 

+19 
19 
19 
19 


24  25.2 
24  40.9 
2156.4 
2511.4 
2526.0 


0.3 
0.3 
0.3 
0.3 
0.3 


2540.3  0.3 


25  54.3.0.3 

26  7.910.3 
26  21.1 1 0.3 

0.561    192633.9i0.3 


8  38  8  17  57.10+192646.310.3 
8  31  8  17  W.7«'  19  26  58.41 0.3 
8:^)8  17  50.5:^1  10  2710.0  0.3 
8  20  8  17  47.41     19  27  21.2'0.3 


I  8  22  8  17  44.43 


8  1818  17  41.58 
8  1-t|8  17  3S.85 
8  17  36.21 
8  17  33.77 
8  17  31.4;i 

8  17  29.22 
8  17  27.1:^ 
8  17  25.18 
8  17  23.30 
8  17  21.08 


8  10 

8    0 

8    2 

7  58 

7  W 

7  50 

7  40 
7  42 


o 


19  27  32.0,0.3 


+19  27  42.4  0.3 
19  27  52.4' 0.3 
19  28  2.0' 0.3 
19  28 11.1;  0.3 
19  28  19.8' 0.3 


+19  28  28.110.3 
192S30.1'0.3 
19  2843.610.3 
19  28  50.0' 0.3 
19  28  57.2(0.3 


\ 


^" 


eg 


.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 
.3 
.3 
.3 

.3 
.3 


CAS 

o 
E-' 


s 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
,0.09 
.3  1 0.09 
.3 '0.09 
.3;  0.09 

.3 '0.09 
.3  j  0.09 
.3  0.09 
.3  0.09 
.3 1 0.09 

.3  0.09 
.3  1 0.09 
.3  0.09 
.3  0.09 
.3 '0.09 


.3 
.3 
.3 
.3 
.3 

.3 

.3 
•> 

•  ^ 

.*» 

o 


0.09 
0.09 
0.09 
0.09 
0.09 

0.09 
0.09 
0.09 
0.09 
0.09 


.2 '0.09 
.2 1 0.09 
.210.09 
.2!  0.09 
.2  0.09 


ij820  2SMJ-hl918   D.LjO.Si  1.3  0.09^ 


•■» 


8t§Umr  masnltoda  at  opposition  in 


1 7  34  ti  \i  \H.io\Jr\'5^Si  ^;^  a\^ :v\\ .^-\^ -^^ 

January ,  1917 , 1 .1 . 
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NEPTUNE,  1917. 


FOR  TRANSIT  AT  WASHINGTON. 


Date. 

Wash. 
Mean 
Time. 

h  m 

Amxirant 
Ascension. 

Apparent 
Declination. 

Hor. 
Far. 

• 

1 
1 

S.T.ofSem. 
Pass.Mer. 

Date. 

Wash. 
Mean 
Time. 

AmMtrent 

1 

Apparait 
DecUDStian. 

Hor. 
Par. 

1 
! 

1 
1 

h  m      8 

•     t       r/ 

// 

s 

h  m 

h  m      8 

•     t     f* 

Apr.  1 

738 

8  17  20.12 

+1929   3.4 

0.3 

1.2 

0.09 

Nov.15 

16  58 

8  37  48.91 

+182012.7 

0.3 

2 

734 

8  17  18.70 

1929   9.1 

0.3 

1.2 

0.09 

16 

16  54 

8  37  47.95 

182016.6 

0.3 

3 

730 

8  17  17.41 

19  2914.4 

0.3 

1.2 

0.09 

17 

16  50 

8  37  46.85 

182021.0 

0.3 

4 

7  26 

8  17  16.25 

19  2919.3 

0.3 

1.2 

0.09 

18 

16  46 

8  37  45.62 

18  20  25.9 

0.3 

5 

7  22 

8  17  15.23 

1929  23.7 

0.3 

1.2 

0.09 

19 

16  42 

8  37  44.25 

182031.3 

0.3 

6 

7  18 

8  17  14.35 

+19  29  27.6 

0.3 

1.2 

0.09 

20 

16  38 

8  37  42.75 

+182037.210.3 

7 

7  14 

8  17  13.61 

192931.2|0.3 

1.2 

0.09 

21 

16  34 

8  37  41.11 

182043.6 

0.3 

8 

7  10 

8  17  13.00 

192934.3 

0.3 

1.2 

0.09 

22 

16  30 

8  37  39.34 

182050.6 

0.3 

9 

7    7 

8  17  12.52 

192937.0 

0.3 

1.2  0.09 

23 

16  27 

8  37  37.44 

18  20  58.0 

0.3 

10 

7    3 

8  17  12.18 

19  2939.2 

0.3 

1.2  0.09 

24 

16  23 

8  37  35.41 

1821    6.9 

0.3 

11 

6  59 

8  17  11.98 

+19  2941.1 

0.3 

1.2  0.09 

25 

16  19 

8  37  33.24 

+182114.3 

0.3 

12 

6  55 

8  17  11.92 

19  2942.5 

0.3 

1.2 

0.09 

26 

16  15 

8  37  30.94 

18  2123.2 

0.3 

13 

6  51 

8  17  11.99 

19  2943.3 

0.3 

1.2  0.09 

27 

16  11 

8  37  28.52 

182132.6 

0.3 

14 

6  47 

8  17  12.20 

19  2943.7 

0.3 

1.2  0.09 

28 

16    7 

8  37  25.97 

18  21 42.5 

0.3 

15 

6  43 

8  17  12.54 

19  2943.7 

0.3 

1.2  0.09 

29 

16    3 

8  37  23.29 

18  21 62.7 

0.3 

16 

6  39 

8  17  13.03 

+19  2943.2 

0.3 

1.2J0.09 

30 

15  59 

8  37  20.48 

+1822   3.5I0.3 

17 

635 

8  17  13.64 

19  2942.3 

0.3 

1.2  0.09 

1 

Dec.  1 

15  55 

8  37  17.55 

182214.7 

0.3 

18 

6  31 

8  17  14.40 

19  2940.9 

0.3 

1.2 '0.09 

2 

15  51 

8  37  14.49 

182226.4  0.3 

19 

6  27 

8  17  15.30 

19  29  39.1 

0.3 

1.2  0.09 

3 

15  47 

8  37  11.31 

182238.5  0.3 

20 

6  23 

8  17  16.33 

19  2936.8 

0.3 

1.2 '0.09 

4 

15  43 

8  37    8.01 

18  2251.10.3 

Oct.  20 

18  40 

8  37  25.29 

+182132.8  0.3 

1.2  0.09 

5 

15  39 

8  37    4.59+18  23   4.2j0.3 

21 

18  3() 

8  37  27.91 

18  2123.5  0.3 

1.2  0.00 

6 

15  35 

8  37    1.05     18  2317.7  0.3 

1 

22 

18  32 

8  37  30.39 

18  21  14.5  0.3 

1.2  0.09 

1 

15  31 

8  36  57.39     18  2-3  31.60.3 

23 

18  28 

8  37  32.74 

1821    0.1;0.3 

1.2  0.09 

8 

15  27 

8  36  53.61'    18  2346.0.0.3 

24 

18  24 

8  37  34.95 

18  20  5S.1  0.3 

1.2  0.09 

9 

15  23 

8  36  49.72     18  24   0.8  0.3 

25 

18  20 

8  37  37.03 

+18  20  50.0' 0.3 

1.2  0.09 

10 

15  19 

8  36  45.72+18  2416.0  0.3 

26 

18  17 

8  37  38.98 

18  2043.7  0.3 

1.2  0.09 

11 

15  15 

8  36  41.60,    18  24  31.60.3 

27 

18  13 

8  37  40.79 

18  2037.3 

0.3 

1.2  0.09 

12 

15  11 

8  36  37.37!    18  2447.6  0.3 

28 

18    9 

8  37  42.40 

18  2031.4 

0.3 

1.2  0.09 

13 

15    7 

8  36  33.03     18  25   4.1  0.3 

29 

18    5 

8  37  43.99 

18  20  20.0;  0.3  j  1.2  0.00 

14 

15    3 

8  36  28.59'    18  2520.9  0.3  1 

30 

18    1 

8  37  45.39 

+182021.1  0.3   1.2  0.09 

15 

14  59 

8  36  24.04+18  2538.2  0.3  1 

31 

17  57 

8  37  40.05 

18  2010.7  0.3 

1.2  0.09 

16 

14  55 

8  36  19.38     18  2555.8  0.3  1 

Nov.  1 

17  53 

8  37  47.77 

18  20  12.S  0.3 

1.2  0.09 

17 

14  51 

8  36  14.63     182613.8  0.3 

1 

17  49 

8  37  48.75 

18  20   9.4,0.3 

1.2  0.09 

18 

14  47 

8  36    9.77,    18  26  32.2  0.3 

1 

3 

17  45 

8  37  49.59 

18  20   0.0  0.3 

1.2  0.09 

19 

14  43 

8  36    4.82    18  2650.8  0.3 

1, 

4 

17  41 

8  37  50.30 

+18  20   4.2 

0.3 

1.2  0.09 

20 

14  39  8  35  59.77+1827    9.9  0.3 

1. 

5 

17  37  8  37  50.87 

18  20   2.4 

0.3   1.2  0.09 

21 

14  35  8  35  54.62     18  27  29.3  0.3  1. 

6 

17  33  8  37  51.30 

1 

1820    1.1 

0.3    1.2  0.09 

22 

14  31  8  35  49.39     18  27  49. 1  0.3 '  1. 

7 

,17  30!  8  37  51.59 

18  20   0.3|0.3il.2  0.09 

23 

14  27!  8  35  44.06    18  28   9.1  0.3  1. 

8 

17  20 

8  37  51.74 

18  20   0.00.3:1.2  0.09 

24 

14  23, 8  35  38.66     18  28  29.5'  0.3  1. 

9 

17  22 

8  37  51.75 

+  18  20   0.3  0.3    1.2  0.0!) 

1               1 

25 

14  19  8  35  33.17+1828  50.1 

0.3  1. 

10 

17  IS 

S  37  51.0L> 

18  20    1.0,0.3   1.2  0.09 

1        I 

20 

14  1518  35  27.60'    18  2911.1 

0.3  1. 

11 

17  14 

8  37  51.30 

18  20   2.3  0.3   1.2  0.09 

27 

14  11  8  35  21.95 

18  29  32.3 

0.3  1. 

12 

17  10 

S  37  50.95 

18  20   '!.l  0.3    1.2  0.09 

1 

28 

14    7,8  35  16.22 

18  29  53.8 

0.3  1. 

13 

17    Gi8  37  50.41 

18  20    0.r)i0.3    1.2  0.09 

29 

14    2i8  35  10.41 

183015.6 

0.3.1. 

14 

IT   218  37  49.7:^ 

+  1820    9.3- 0.3 11. '2  0.0^ 

\         •MVVX'i  ^  %  "i^    \  -^-v\^^  Vi  i^Ji  3»  \ 

Jj/l 

6  5SJ8  37  48M^ 

+  18  2012.7 

■0.3 

\  1  .-2  0  .OV 

>\         i 

l\v'ib\.>'^^.^ 

^^^Y^^Y  ^J 

»^2 

^ 

Stellar  magnitude  at  oppoaiUouVii  lati\».T? .  ViVl  »1 .1 


PART  III. 


PHENOMENA. 


555 


55G 


ECLIPSES,  1917. 


In  the  year  1917  there  will  be  seven  eclipses,  four  of  the  Sun  and  threi 
the  Moon. 

I. — A  Total  Eclipse  of  the  Moon,  1917,  January  7,  visible  at  Waahingfci 
the  beginning  visible  generally  in  central  and  western  Europe,  northwest 
Africa,  North  and  South  America,  and  the  central  and  eastern  portions  of  t 
Pacific  Ocean;  the  ending  visible  generally  in  North  America,  northwest 
South  America,  northern  and  northeastern  Asia,  and  eastern  Australia. 

ELEMENTS  OF  THE  ECLIPSE, 

d     h    m       s 
Greenwich  mean  time  of  ^  in  right  ascension,  January  7  19  37  51.9 


Sun's  right  ascension 

h    m       8 
19  15  47.52 

Hourly  ] 

1 
notion                            10.92 

Moon's  right  ascension 

7  15  47.52 

O           /              99 

Hourly  motion                         128.02 

Sun's  declination 

-22,  18  27.7 

W                   99 

Hourly  motion                   +  0  19.7 

Moon's  declination 

+22  31  53.8 

Hourly  motion                    -  6  34.0 

Sun's  equa.  hor.  parallax 

8.9 

Sun's  true  semidiameter             16  15.9 

Moon's  equa.  hor.  parallax 

54    0.8 

Moon's  true  semidiameter          14  44.8 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Moon  enters  penumbra 

Jan. 

d   h      m 
7  16  35.7 

Moon  enters  shadow 

7  17  60.4 

Total  eclipse  begins 

7  19    0.4 

Middle  of  the  eclipse 

7  19  44.6 

*  Greenwich  Mean  Time. 

Total  eclipse  ends 

7  20  28.8 

Moon  leaver  shadow 

7  21  38.6 

Moon  leaves  penumbra 

7  22  52.7  . 

Contacts  of  Shadow            Anglos  of  Tosltion 
with  Moon's  Limb.          from  the  North  Point. 

The  Moon  Being  in  the  Zenith 
in  Longitude 
from  Greenwich                   and  in  Latitude 

First                       117 

toE. 

+  86    48                        +22    43 

Last                         91  to  W. 

+142      0 

+22     18 

Magnitude  of  the  eclipse =1.3G9  (Moon's  diameter =1.0). 

II. — A  Partial  ICclijpse  of  the  Sufu   1917,  January  22,  invisible  at  Wi 

ington. 

ELEAfEXTS  OF  THE  ECLIPSE. 

d    h     m      s 

Gn?enwirh  mean  tiiiio  of  (^  in  rij^lit  a.-^c'ension,  January  22  20    8  29.8 


Sun  and  Moon's  K.  A 

Sun's  declination 
Moon's  (loclination 
Sun's  ('qua.  hor.  parallax 
Moon's  equa.  hor.  j)arallax 


h    m       s 
20  20  15.52 

O  t  II 

19  32  52.(3 

18  18  23.0 

8.9 

01   20.7 


s  s 

Hourly  motions       10.51  and  152.97 


Hourly  motion 

Hourly  motion 
Sun's  true  Bemidiametcr 
Moon's  true  semidiameter 


Eclipse  begins 
Grcat«.'st  eclipse 
ErlipHO  omJa 


CIJiCUMSTAXCES  OF  THE  ECLIPSE. 

(!roenwich  Moan     Longitude  from 
Time.  Greenwich. 

d     h       m  •        ' 

,  Jan.     22  17  43.4  -18    2.1 

22  19  28.3  -25  42.7 


+  0  34.9 

+12    3.2 

16  14.8 

16  43.7 

Lstitxide. 

•      1 

+28    1.6 

+63  15.2 

+60  28.0 

3fa^:nitU(lo  «>f  jrrcAtcst.  ec\\vsii=0 ."; -T>  v^\mA^\ftKv^\Kt=\ft^. 
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in. — A  Partial  Eclipse  of  {he  Sun,  1917,  Jur.o  18-19,  invisible  at  Wash- 
bon. 

ELEMENTS  OF  THE  ECLIPSE. 

d 


h    m 


Greenwich  mean  time  of  ^  in  right  asrenflion,  June  19    1     4  'MA 
Sun  and  Moon's  R.  A.  5  49  44.49  Hourly  motionn 


h   m      8 
5  49  44.49 

Bun's  declination  +23  25  46.2 

Moon*8  declination  +24  37  15.9 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax         55  34.9 


•  s 

10.40  ami  137.78 


Ilourly  motion 

Hourly  motion 
Sun*8  true  semidiamctcr 
Moon's  true  ecmidiameter 


+  0    2.5 

-  2  15.1 

15  44.3 

15    8.0 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


Greenwich  Mean 


Lonf^Itiide  from 


Time. 

(irranwich. 

latitude. 

d     h     m 

•       1 

e          / 

Edipee  beg:in8                  June    18  23  36.0 

+118  43.2 

+52  54.9 

Greatest  eclipse                            19    1  16.2 

-150    6.0 

+66  10.5 

EcUpae  ends                                 19    2  56.5 

-  72  35.0 

+45  48.3 

Magnitude  of  greatest  eclipse =0 

.473  (Sun's  diamotor= 

=1.0). 

IV. — A  Total  Eclipse  ofike  Moon,  1917,  July  4,  invisible  at  Washington; 
\  beginning  visible  generally  in  Asia  except  the  northeastern  ])ortU)n,  Aus- 
Ga,  Africa,  Europe  except  the  northwestern  portions,  and  the  south  Atlantic 
nn;  the  ending  visible  generally  in  westeni  Australia,  southwestern  Asia, 
lOpe,  AfricEy  and  South  America. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h    m       8 
Greenwich  mean  time  of  ^  in  right  ascension,  July    4    9  41  46.3 


8im*8  right  ascension 

h   m      8 
6  53  27.05 

Ilourly  1 

motion 

10.30 

Moon's  right  ascension 

18  53  27.05 
•     f      II 

Hourly  motion 

157.11 

1        ti 

Son's  declination 

+22  52  53.9 

Hourly  motion 

-  0     13.1 

Moon's  declination 

-22  44  11.1 

Hourly  motion 

+  6    45.3 

Snn's  equa.  hor.  parallax 

8.7 

Sun*fl  true  semi  diameter 

15    43.9 

Moon's  equa.  hor.  parallax            60  17.1 

Moon's  true  eemidiameter 

16    24.8 

CIRCUMSTANCES  i 

OF 

THE  ECLIPSE. 

Moon  enters  penumbra 
Moon  enters  shadow 

July 

d 

h       m 

6  55.8  ' 

7  52.2 

Total  eclipse  begins 
Middle  of  the  eclipse 
Total  eclipse  ends 
Moon  leaves  shadow 

8  50.6 

9  38.9 

10  27.2 

11  25.4 

•  Grt^enwicli  Mean  Time. 

Moon  leaves  penumbra 

12    21.3  , 

Contscla  of  Shadow           Ans 
with  Moon's  Limb.        from  t 

lea  of  Position 
he  North  Point. 

• 

The  Moon  being  in  the  Zenith 
in  Ix)ng1tiide 
from  (rrcenwioh                   and  in  I.iitiliur: 

Fint 

87toE. 

-61    52 

-22    56 

Last 

109  to  W. 

-10    45 

— 

-22    32 

Magnitude  of  the  eclipse=1.625  (Moon's  diametoi^l.OV 
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\'. — A  Partial  Eclipse  of  the  Sun,  1917,  July  18,  inTisible  at  WashingtOB 

ELEMENTS  OF  THE  ECLIPSE.  ( 

d    h  m      • 
Greenwich  mean  time  of  ^  in  right  ascenaon,  July  18  15  34  16.6 

h    m       s  II 

Sun  and  Moon's  R.  A.  7  51  28.79  Hourly  motions       10.05  and  123.17 


II  r      M 


Sun's  declination                +20  58  48.8                Hourly  motion  -  0  26.6 

Moon's  declination              +19  33  20.4                Hourly  motion  -  8  12.7 

Sun's  cqua.  hor.  parallax                  8.7  Sun's  true  semidiameter  15  44i 

Moon's  equa.  hor.  parallax         54  28.4  Moon's  true  semidiameter  14  49.1 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

Greenwich  Mean        Longitude  from 

Time.  Greenwich.  Lattodt 

d     h       m  •       '  '    ' 

Eclipse  begins  July    18  13  56.5  -  93  30.7  -5S  24i 

Greatest  eclipse  18  14  42.5  -10152.2  -63  43i 

Eclipse  ends  18  15  28.3  -124  27.5  -68  56.6 

I^Iagnitude  of  greatest  eclipse— 0.086  (Sun's  diameter =1.0). 

\T!. — An  Annular  Eclipse  ofihs  Sun,  1917,  December  13,  invisible  at  Wd 
ington. 

ELEMENTS  OF  THE  ECLIPSE. 

d     h  m     I 
Greenwich  mean  time  of  ($  in  right  ascension,  December  13  21  23  24.0 

h   m       s  8  I 

Sun  and  Moon's  R.  A.  17  24  27.34  Hourly  motions       11.05  and  149.88 


Sun's  declination                 -23  11  54.5 

Hourly 

motion 

-  0  9.4 

Moon's  declination               -24    4  57.9 

Hourly 

motion 

+  1  0.1 

Sun's  cqua.  hor.  parallax                    8.9 

Sun's  true  semidiameter 

16  15.0 

Moon's  equa.  hor.  parallax          58    2.5 

Moon's  true  semidiameter 

15  48.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

(ireenwich  Moan 

Longitude  from 

Time. 

Greenwich. 

LiUtodB. 

d     h       m 

o          # 

•     t 

Eclipse  begins                                 Dec. 

13  19    9.7 

+  36    6.9 

-34  48.4 

Centnil  eclipse  begins 

13  20  43.8 

+  87  52.7 

-59  1.9 

Central  eclipsi;  at  local  apparent 

midnight 

13  21  23.4 

+142  12.8 

-89  56.6 

Central  e<*lip8o  ends 

13  22  10.5 

-155  41.2 

-56   7.8 

E^clipse  ends 

13  23  44.5 

-107  27.1 

-31    1.9 

ECLIPSES,  1917. 
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I. — A  Total  Eclipse  of  {he  Moon,  1917,  December  27,  visible  at  Wash- 
the  beginning  visible  {renerally  in  North  aid  South  America,  through- 
}  Pacific  Ocean,  and  the  extreme  northeastern  portion  of  Asia ;  the 
visible  generaUy  i.i  North  America,  throughout  the  Pacific  Ocean,  in 
Asia,  and  Austraha. 

ELEMENTS  OF  THE  ECLIPSE. 

d      h    m       s     , 
Greenwich  mean  time  of  (p  in  riglit  ascciusion.  Dorem1)cr  27  21  53  49.2 


in  8  right  ascension 
oon's  right  ascension 


h   m      8 
18  26  39.29 

6  26  39.29 

m's  declination  -23  18  30.5 

oon's  declination  +22  52  58.5 

iin*8  equa.  hor.  parallax  8.9 

oon'sequa.  hor.  parallax         56  20.1 


Hourly  motion 
Hourlv  motion 

Hourlv  motion 

Hrmrly  motion 
Sun*fl  true  somidiameter 
Moon's  true  somidiumet^T 


11.08 

138.74 
«      if 

0     7.1 

4  26.5 

16  15.9 

Jo  20.3 


CIRCUMSTANCES  OF  THE  ECLIPSE. 


con  enters  penumbra 
icon  enters  shadow 
otal  eclipse  begins 
iddle  of  the  eclipse 
otal  eclipse  ends 
oon  leaves  shadow 
con  leaves  penumbra 


Dec. 


(1 
27 

27 

27 

27 

27 

27 

27 


h 
18 

20 

21 

21 

21 

23 

24 


m 
53.5 

5.1 

38.1 

46.3 

54.6 

27.4 

38.8 


*  Greenwich  M<»an  Time. 


ntacts  of  Shadow 
tth  Moon's  Limb. 


First 
Last 


Angles  of  Posftkm 
from  the  North  Tolnt. 


72  to  E. 
55  to  W. 


The  Moon  T>cing  in  the  Zenith 
in  LunKiludc 
from  (ireenwich  and  in  I^Htitudo 


+121 
+170 


52 
39 


+23      1 

+22    46 


Magnitude  of  tlic  eclip8c=1.011  (Moon's  diameter =1.0). 

e  r^ons  within  which  the  first,  second,  and  fourth  eclipses  of  tlie  Sun 
ble  are  laid  down  on  the  accompanying  charts,  from  wliich,  by  means 
lotted  lines,  the  Greenwich  mean  times  of  beginning  and  ending  at  any 
lay  be  found  with  an  uncertainty  which  will  vary  from  three  or  four 
J  for  a  high  Sun  to  fifteen  or  twenty  minutes  when  the  Sun  is  near 
izon. 
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ECLIPSES,  1917. 


BESSEUAN  ELEMENTS  OF  THE  PARTIAL  EC5LIPSE  OP  THI 

1917,  JANUARY  22. 


Qreenwioh 
IfeanTlme. 


h     m 

17  40 
50 

18  0 
10 
20 
30 
40 
50 

19  0 
10 
20 
30 
40 
50 


20 


0 
10 
20 
30 
40 
50 


21  0 
10 
20 


Coordinates  of  Center 

of  Shadow  on 
Fmidamental  Plane. 


-1.30546 
1.27351 

-1.18156 
1.08961 
0.99765 
0.90570 
0.81374 
0.72179 

-0.62983 
0.53788 
0.44593 
0.35397 
0.26202 
0.17007 

-0.07812 
+0.01382 
0.10577 
0.19771 
0.28964 
0.38158 

+0.47351 

0.56544 

+0.65737 


+0.75266 
0.78377 

+0.81488 
0.84600 
0.87713 
0.90826 
0.93939 
0.97053 

+1.00167 
1.03282 
1.06397 
1.09513 
1.12629 
1.15746 

+1.18863 
1.21980 
1.25098 
1.28216 
1.31335 
1.34454 

+1.37573 

1.40693 

+1.43813 


Diieotloo  of  Axil  of  flhadoir. 


JjogaSnd 


-9.52507 
9.52504 

-9.52501 
9.52497 
9.52494 
9.52491 
9.52487 
9.52484 

-9.52481 
9.52478 
9.52474 
9.52471 
9.52468 
9.524G5 

-9.52461 
9.52458 
9.52455 
9.52451 
9.52448 
9.52445 

9.52442 

9.52438 

•9.52435 


Logooatf 


+9.97415 
9.97415 

+9.97416 
9.97416 
9.97416 
9.97417 
9.97417 
9.97418 

+9.97418 
9.97419 
9.97419 
9.97419 
9.97420 
9.97420 

+9.97421 
9.97421 
9.97421 
9.97422 
9.97422 
9.97423 

+9.97423 

9.97423 

+9.97424 


262  1.8 
264  31.8 

267  1.8 
269  3L7 
272  1.7 
274  31.7 
277  1.7 
279  31.7 

282  1.7 
284  31.7 
287  1.7 
289  31.6 
292  1.6 
294  31.6 

297  1.6 
299  31.6 
302  1.6 
304  31.6 
307  1.6 
309  31.5 

312  1.5 
314  31.5 
317     1.5 


Si 

Pmi 

Fun 

1 


+0. 
0 

-Ml 
0 
0 
0 
0 
0 

+0 
0 
0 
0 
0 
0 

+0 
0 
0 
0 
0 
0 

+0 

0 

+0. 


Greenwich 
Mean  Time. 


h  m 

17  0 

18  0 

19  0 

20  0 

21  0 

22  0 


Logi' 

for 

1  Minute. 


+7.9635 
7.9<)36 
7.9636 
7.0635 
7.9635 

+7.9633 


Logy' 
for 

Log/ 

for 

1  Minute. 

Log  Tanspnt  o 

OfCOD* 

1  Minute. 

Pennmbr 

+7.4925 

+1.1761 

+7.6766 

7.4930 

1.1761 

7.6766 

7.4934 

1.1761 

7.6766i 

7.4938 

1.1761 

7.676&' 

7.4941 

1.1761 

7.6766' 

+7.4943 

+1.1761 

+7.6M 

PARTIAL  ECLIPi 


\'cfe:-     The  hours  of  begir 


LJARY22"^1917 


■ 


m 
1 


.    «     «i 


PARTIAL  ECl 


Mote:  The  hours  rf  beginn 


rUNE  18-19°'1917. 


■I  .1 

•J    ■      ^ 

I  •    f-i 

■I  .Am 


•   * 


«   - 


'*        J 
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[JAN  ELEIfENTS  OF  THE  PARTIAL  ECLIPSE  OF  THE  SUN, 

1917,  JUNE  1&-19. 


h 

CoQfdiiMtes  of  Center 
of  Btaftdow  on 

Dtreotion  of  Axis  of  ShAdow. 

• 

Radius  of 

Penumbra  on 

Fundamental 

Plane. 

X 

f 

Log  Bind 

Logcostf 

# 

1 

-0.82353 

+1.35363 

+9.59939 

+9.96264 

•       * 
352  15.0 

+0.55664 

0.73650 

1.34691 

9.59939 

9.96264 

354  45.0 

0.55666 

0.64946 

1.34019 

9.59940 

9.96264 

357  15.0 

0.55668 

-0.56242 

+1.33345 

+9.59940 

+9.96264 

359  45.0 

+0.55670 

0.47538 

1.32670 

9.59940 

9.96264 

2  15.0 

0.55672 

0.38834 

1.31993 

9.59940 

9.96264 

4  45.0 

0.55674 

I 

0.30131 

1.31316 

9.59941 

9.96264 

7  14.9 

0.55676 

( 

0.21427 

1.30637 

9.59941 

9.96264 

9  44.9 

0.55678 

1 

0.12723 

1.29958 

9.59941 

9.96264 

12  14.9 

0.55680 

-0.04020 

+1.29277 

+9.59941 

+9.96264 

14  44.9 

+0.55682 

+0.04683 

1.28594 

9.59942 

9.96264 

17  14.9 

0.55683 

0.13387 

1.27911 

9.59942 

9.96264 

19  44.9 

0.55685 

0.22089 

1.27227 

9.59942 

9.96264 

22  14.9 

0.55687 

0.30792 

1.26541 

9.59942 

9.96264 

24  44.9 

0.55688 

0.39495 

1.25854 

9.59942 

9.96264 

27  14.9 

0.55690 

+0.48197 

+1.25166 

+9.59943 

+9.96264 

29  44.9 

+0.55691 

0.56899 

1.24477 

9.59943 

9.96264 

32  14.9 

0.55692 

0.65601 

1.23787 

9.59943 

9.96264 

34  44.8 

0.55694 

0.74302 

1.23095 

9.59943 

9.96264 

37  14.8 

0.55695 

0.83004 

1.22403 

9.59944 

9.96264 

39  44.8 

0.55696 

0.91704 

1.21709 

9.59944 

9.96264 

42  14.8 

0.55697 

) 

+1.00405 

+1.21014 

+9.59944 

+9.96263 

44  44.8 

+0.55699 

Logx' 

for 

iHinnte 

1 

Logy 

for 
iKinote. 

Log*' 

for 

iKinate. 

Log  Tangent  of  Angle 
of  Cone. 

no* 

Penumbra. 

+7.939i 

4 

-6.8243 

+1.1761 

H 

h7.66289 

7.939: 

6.8290 

1.1761 

7.66289 

7.939; 

6.8335 

1.1761 

7.66289 

7.939( 

6.8380 

1.1761 

7.66289 

+7.939( 

fl 

-6.8423 

+1.1761 

H 

h7.66289 

9398*>— 1917 86 
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ECLIPSES,  1917. 


BESSEUAN  ELEMENTS  OP  THE  PARTIAL  ECLIPSE  OF  THB 

1917,  JULY  18. 


Greenwich 
Mean  Time. 

Coord  inates  of  Center 

of  Shadow  on 
Fimdamental  Plane. 

Direction  of  Axis  of  Shftdoir. 

la 

Pm 

FM 

1 

X 

f 

Logsintf 

Logcostf 

M 

h      m 
13    50 

-0.86266 

-1.32437 

+9.55426 

+9.97016 

205  59.5 

41 

14      0 

-0.77088 

-1.34822 

+9.55423 

+9.97017 

208  29.5 

4f 

10 

0.C8911 

1.37206 

9.55421 

9.97017 

210  59.6 

(] 

20 

0.60734 

1.99591 

9.55419 

9.97017 

213  29.6 

Q 

30 

0.52556 

1.41977 

9.55416 

9.97018 

215  59.6 

C 

40 

0.44379 

1.44362 

9.55414 

9.97018 

218  29.6 

C 

50 

0.36202 

1.46748 

9.55412 

9.97018 

220  59.6 

( 

15      0 

-0.28025 

-1.49135 

+9.55409 

+9.97019 

223  29.6 

4( 

10 

0.19849 

1.51522 

9.55407 

9.97019 

225  59.6 

( 

20 

0.11672 

1.53909 

9.55405 

9.97019 

228  29.6 

< 

30 

-0.03496 

-1.56297 

+9.55402 

+9.97020 

230  59.6 

•M 

Gre<«nwich 
Mean  Time. 

Logr* 

for 

1  Minute 

1 

LoRF' 

for 

1  Minute. 

Logii' 

for 

1  Minute. 

LogTuvent 
of  Cob 

Pranral 

h    m 

13     0 

+7.912( 

4 

-7.3709 

+1.1761 

4 

7.0« 

14     0 

7.912( 

7.3774 

1.1761 

7.66: 

15     0 

7.912( 

7.3778 

1.17G1 

7.66i 

Hi     0 

+7.912^ 

-7.3782 

+1.1761 

■+ 

7.66: 

ANNULAR  ECLIP 


A/ote.-  The  hours  of  begin 


^\ 


CEMBER  13"*1917 


I  1 


I 
1  • 


i'- 


r-i 


:•  I 


-  * 


.  T- 


l-.i  J.  *  I" 


•' 
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[AN  ELEHENTS  OP  THE  ANNULAR  ECLIPSE  OF  THf;  SUN, 
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564       STARS  OCCULTED  BY  THE  MOON,  1917. 

MEAN  PLACES  FOR  1917.0.     (January  0*.431,  GreenwiclL) 


Name  of  Star. 

Ifagni- 

tudo. 

AxmiMl 
Proper  Motkm. 

DMdlnattDB. 

1 

Plop 

36 

PuKrium  . 

6.2 

h    m       8 
0  12  18.061 

8 

-0.0027 

■ 

•        r           rf           1 

+  7  46  46.28    \ 

d 

Piflcium  . 

5.4 

0  16  19.561 

40.0003 

7  43  45.86 

136  B. 

Piflcium  . 

6.5 

0  36  54.451 

-0.0084 

8  54    8.23 

68 

Piscium  . 

5.7 

0  42  41.549 

40.o(m 

11  31  17.34 

75 

Piscium  . 

6.3 

1    2  11.506 

40.0013 

12  30  41.64 

V 

Piscium  . 

3.7 

1  27    2.336 

40.0015 

+14  55    6.06 

101 

Piscium  . 

6.2 

1  31  20.025 

40.0010 

14  14  15.15 

105 

Piscium  . 

6.1 

1  35  11.944 

40.0Q&3 

15  59    6.69 

3 

Arietis 

6.4 

1  42    4.759 

40.0031 

16  59  51.57    ; 

4 

Arietis 

5.8 

1  43  40.616 

40.0035 

16  32  34.23 

t 

Arietis 

5.1 

1  52  48.778 

40.0031 

+17  24  45.99 

35  B. 

Arietis 

6.4 

1  59    9.265 

-0.0008 

17  51  17.54 

47  B. 

Arietis 

6.5 

2    3  12.281 

-0.0037 

17  38    4.20 

20  IV 

.  Arietis     . 

6.4 

2    4  49.346 

40.0113 

16  50    8.00 

15 

Arietis 

5.9 

2    6    1.337 

40.0050 

19    6  33.12 

U 

Arietis 

5.6 

2  13  30.336 

-O.0007 

+19  31    4.04 

26 

Arietis 

6.2 

2  25  58.908 

40.0050 

19  29  15.37 

M 

Arietis 

5.7 

2  37  40.977 

40.0023 

19  39  30.88 

47 

Arietis 

5.8 

2  53  19.960 

40.0160 

20  20  12.17 

Arietis  {mean) 

4.6 

2  54  27.735 

-0.0009 

21    0  32.67 

Arietis 

5.0 

3  10    7.630 

-0.0019 

+20  44  15.26 

r 

Arietis 

5.2 

3  16  25.929 

40.0023 

20  50  54.99 

63 

Arietis 

5.2 

3  17  58.432 

-0.0033 

20  26  45.94 

65 

Arietis 

6.0 

3  19  38.782 

40.0006 

20  30  35.22 

66 

Arietis 

6.1 

3  23  35.276 

40.0006 

22  31    7.40 

Tauri 

5.9 

3  29  31.606 

+0.0013 

+24  11  12.88 

16 

Taiiri 

5.4 

3  39  51.900 

+0.0009 

24     1  45.17 

17 

Tauri 

3.8 

3  39  56.601 

+0.0016 

23  51  11.68 

18 

Tauri 

5.6 

3  40  12.351 

+0.0004 

24  34  47.38 

Q 

Tauri 

4.3 

3  40  15.798 

+0.0010 

24  12  28.48 

20 

Tauri 

4.1 

3  40  53.075 

+0.0016 

+24    6  33.49 

21 

Tauri 

5.8 

3  40  57.563 

+0.0012 

24  17  40.73 

4«W 

Tauri 

6.5 

3  41    6.003 

+0.0006 

24  16  11.48 

23 

Tauri 

4.3 

3  41  23.796 

+0.0017 

23  41  26.18 

V 

Tauri 

3.0 

3  42  32.843 

+0.0016 

23  50  57.71 

104  B. 

Tauri 

5.5 

3  43  25.782 

+0.0008 

+23  10    1.59 

27 

Tauri 

3.7 

3  44  13.414 

+0.0013 

23  48    1.89 

2> 

Tauri                .        . 

5.2 

3  44  14.703 

+0.0009 

23  53    2..:2 

133  B. 

Tauri 

5.9 

3  45    2.197 

+0.0025 

21  59  33.C3 

32 

Tauri 

5.8 

3  51  57.597 

+0.0045 

22  14  23.34 

• 

33 

Tauri 

6.0 

3  52    8.478 

+0.0026 

+22  56    7.97    ' 

KJl  B. 

Tauri 

6.5 

3  50    1.098 

+0.0027 

22  58    4.20 

■ 

30 

Tauri 

5.6 

3  59  23.644 

+0.0001 

23  C2  41.81 

- 

192  B. 

Tauri 

6.1 

4     7  55.709 

-0.0016 

22  12    3.41    ]      - 

X 

Tauri 

5.3 

4  17  31.750 

+0.0028 

25  26    3.70 

V2 

Tauri 

G.l 

4  IS  59.303 

+0.0008 

+24    6  30.79 

V 

Taiui 

4.2 

4  21  20.313 

+0.0079 

22  37  34.72 

72 

Tauri 

5.4 

4  22  19.497 

+0.0004 

22  4S  37.13 

284  B. 

Tauri 

6.0 

4  31  29.1  S3 

+0.0100 

23  10  19.34 

r 

Tauri 

4.3 

4  37  15.092 

+0.0007 

22  47  55.34    ,      "^ 

D5 

Tauri 

6.2 

4  38  12.128 

+0.0014 

+23  55  57.12    . 
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AN  PEACES  FOR  1917.0.     (January  00.431,  Greenwich.) 


lofSter. 

Uacnf. 
todc. 

Right  Atomslon. 

AnoiMl 
Proper  Motkm. 

Declination. 

Annual 
Proper  Motkm. 

h   m      8 

8 

•     /       // 

tf 

6.2 

4  40  41.687 

40.0006 

+23  28  36.43 

40.004 

6.3 

4  51  12.205 

-0.0001 

24  27  37.89 

-0.033 

6.0 

4  52  46.381 

-fO.0003 

23  49  11.34 

-0.036 

5.6 

4  53    4.532 

-fO.0023 

24  55  23.31 

-0.061 

5.5 

5    3    3.077 

-fO.0003 

24    9  22.94 

-0.031 

5.4 

5  24    9.974 

•¥0MIS 

+25    5    3.37 

-0.038 

5.1 

5  30  22.901 

40.0010 

23  59    7.42 

-0.031 

5.1 

5  34  35.552 

40.0018 

25  51    5.78 

-0.039 

6.0 

5  38  17.090 

40.0011 

23    9  56.91 

-0.042 

5.0 

5  43  55.306 

0.0000 

24  32  26.80 

-0.033 

5.8 

5  51  51.154 

•     •     •     • 

+24  14  18.91 

•       •      • 

4.7 

5  52  50.641 

0.0000 

25  56  40.93 

-0.007 

nonim 

4.3 

5  59    4.505 

40.0003 

23  16    7.83 

-0.100 

nofum 

5.6 

6    4  41.651 

40.0014 

23    7  41.32 

40.001 

noram 

5.9 

6    6  26.941 

40.0011 

24  26  22.44 

-O.061 

nonim 

6.3 

6    7  17.244 

40.0007 

+22  55  41.85 

-0.013 

nonim  {var.)  . 

3.2 

6    9  52.098 

-O.0038 

22  31  54.92 

-0.016 

nonim 

6.1 

6  11  14.787 

-^.0000 

23  59  52.01 

-0.036 

nonim 

6.2 

6  11  54.920 

40.0004 

23  46  12.13 

-0.008 

nonim 

3.2 

6  17  56.886 

40X046 

22  33  26.30 

-0.114 

Inonim 

6.0 

6  20  30.284 

-04)004 

+23  22  27.44 

40.016 

inomm 

6.5 

6  32  21.972 

-0.0031 

24  39  38.50 

-0.002 

inonim 

3.2 

6  38  49.590 

-0.0001 

25  12  51.95 

-0.018 

inoram 

5.2 

6  46  34.693 

40.0003 

21  51  36.19 

-0.045 

inonim 

5.8 

6  46  57.780 

-0.0006 

23  42    2.93 

-0.021 

inonim 

5.2 

6  57  21.435 

-OX003 

+24  20    5.47 

0.000 

inonim  (var.)  . 

3.7 

6  59  11.248 

-OX)003 

20  41  35.05 

-0.007 

momm 

5.9 

7    0  18.650 

i  0.0000 
-0J00S2 

22  45  45.91 

-0.020 

inonim 

6.5 

7    5  11.403 

21  23  33.90 

-0.448 

inomm 

3.5 

7  15  10.085 

-04)010 

22    8  10.35 

-0.015 

inomm 

5.2 

7  17i  3.070 

'-04)044 

+20  36  ▼  4.88 

-0.035 

inonim     . 

6.0 

7  18  28.960 

-04)032 

23    6  21.33 

-0.054 

inonim     . 

6.4 

7  21  56.062 

.-0.0310 

21  42  •  9.15 

-O.022 

inonim 

5.8 

7  22    2.878 

-O.0008 

20  25  27.48 

-0.033 

inonim 

5.3 

7  22  48.886 

'-O.0038 

21  36  58.09 

-0.110 

inonim 

6.3 

7  40  17.070 

-0.0013 

+20  30  58.44 

-0.012 

inonim 

5.0 

7  41  19.247 

-0.0048 

18  42  48.58 

-0.063 

inonim 

6.2 

7  47  "7.258 

-O.0U3» 

19  32  18.85 

-0.030 

inomm 

5.2 

7  50  49.393 

-0.0011 

20    6  14.43 

-0.043 

incnnm 

6.8 

7  55  57.875 

-0.0018 

20    2  40.83 

-0.007 

ri     .        .        . 

5.7 

7  56    2.077 

-0.0001 

+17  32  13.11 

-0.010 

ri     .        .        . 

6.1 

7  59  57.582 

-0.0030 

19    4  38.61 

-0.046 

ri  (mean) . 

4.7 

8    7  27.241 

40.0051 

17  53  56.75 

-0.129 

•  * 
11     .        .        . 

5.9 

8  18  36.816 

-0.0038 

18  35  58.31 

-0.031 

ri     .        .        . 

6.2 

8  21    8.140 

-0.0133 

17  19  14.35 

-0.163 

ri     .        .        . 

5.5 

8  26  51.941 

-0.0030 

+18  22  32.20 

-0.068 

ri     .        .        . 

6.3 

8  31  28.571 

40.0006 

15  36    5.07 

-0.027 

ri     .        .        . 

6.3 

8  46  24.249 

-0.0076 

15  39  33.47 

40.076 

ri     .        .        . 

5.1 

8  52  37.325 

40.0041 

15  38  30.60 

40.022 

ri     .        .        .' 

5.7 

8  52  57.216 

40.0043 

15  54    2.86 

40.023 

XI      . 

6.5 

9    5  15.952 

-0.0008 

+11  54  U.U 

-<i.(m 
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Name  of  Star. 

•sr 

Rf^t  AMtnslon. 

Proper  Motioin. 

DadfaHtioD. 

A 

81 

Cancri 

6.4 

b    m      8 
9    7  45.207 

8 

-0.Q35Q 

+15  19  52.49 

222  B. 

Cancri 

6.3 

9  13  21.711 

4O.0OM 

11  50  57.72 

4 

Leonis     . 

5.1. 

9  27  28.447 

-O.0063 

11  40    4.89 

h 

I>eonifl 

5.2 

9  27  90.786 

40.0001 

10    4  56.78 

0 

Leonifl 

3.8 

9  36  43.370 

-O.00M 

10  16  14.25 

83  B. 

Loonis 

5.9 

9  52    2.016 

-^.0075 

+  9  19  37.42 

89  B. 

Leonis 

6.2 

9  53  43.926 

40.0010 

8  42  38.46 

fC 

Leonis 

4.9 

9  55  49.720 

-O.0Q20 

8  26  34.70 

14 

Scxtantis 

6.3 

10    2  27.099 

-O.0033 

6    1    0.98 

43 

Leonis 

6.3 

10  18  39.932 

-0.0017 

6  57  52.26 

155  B. 

Leonis 

6.5 

10  18  56.009 

-O.0107 

+  66  56.43 

35 

Sextantis 

6.1 

10  39    2.515 

40.0018 

5  11    1.26 

237  B. 

Leonis 

6.3 

10  47  57.895 

40XOOS 

1  27  55.02 

55 

Leonis 

6.1 

10  51  26.255 

40.007t 

1  10  46.60 

V" 

Leonis 

6.1 

10  59  21.719 

-OUMMS 

0  26  47.06 

P* 

Leonis 

5.7 

11    2  40.246 

-0.03SS 

+  2  24  23.26 

P' 

Leonis 

5.3 

11    9  30.665 

-OMJM 

0  22  56.19 

359  B. 

Leonis 

6.3 

11  19    2.972 

-^.OQM 

+  0  35  16.21 

388  B. 

l^eonis 

6.3 

11  23  39.253 

-04)02$ 

-  1  14  34.43 

e 

Leonis 

5.1 

11  26    4.456 

404ni8 

2  32  42.85 

431  B. 

Leonis 

6.2 

11  34    9.581 

-OJOfM 

-  1  58  37.02 

13  B. 

Vircinifl  . 

5.9 

11  46  47.658 

40J0008 

4  52  17.75 

64  B. 

^T  •              •          • 

virginis  . 

6.5 

12    6  11.672 

-OJXXH 

7  18  45.30 

78  B. 

Virginis  . 

6.5 

12  10    0.320 

-0X061 

5  15  27.62 

9 

virginifl   . 

5.3 

12  29  29.633 

-0X057 

8  59  39.19 

370  B. 

Virpiiiis   . 

G.O 

12  49  59.434 

-0.0058 

-11  11  55.66 

69 

Virj^iiis   . 

4.9 

13  23     1.377 

-0.0086 

15  32  36.72 

75 

Virgin  is   . 

5.6 

13  28  25.411 

-4),0050 

14  56  10.72 

83 

Virj^ini.s   . 

5.6 

13  40    0.939 

+0.0007 

15  45  43.43 

85 

\  irginis   . 

6.1 

13  41     6.770 

-0.00» 

15  21    3.19 

- 

87 

VirginiH   . 

5.8 

13  42  5-1.232 

-1-0.0025 

-17  26  41.30 

89 

Virginis   . 

5.1 

13  45  21.487 

-0.0077 

17  43  16.12 

214  G. 

Virginia   . 

6.5 

14    0  42.318 

-0.0036 

15  56  20.31 

- 

43  H. 

Virpini.s   . 

5.5 

14  10  49.466 

-0.0031 

17  48  50.20    , 

a. 

231  G. 

^  *  •         •       • 

\irginiH   . 

6.4 

14  12  28.259 

-0.0005 

18  12    0.11 

■H 

236  G. 

Virginirt   . 

5.7 

14  14    2.704 

-0.0039 

-18  19  54.48 

A 

9  G. 

Lil)rn' 

6.5 

14  30  10.364 

+0.0032 

20    4  32.31 

-4 

17  G. 

Libnt 

6.4 

14  41  28.209 

-0.0047 

20  49  28.80 

-« 

18  G. 

Librae 

6.1 

14  42  30.284 

-0.0032 

20  58  38.29 

-« 

43  B, 

Librte 

5.7 

14  52  36.945 

+0.0746 

21     2  32.52 

-I 

47  G. 

Libra* 

6.1 

15     1  .39.657 

+0.0066 

-21  42  34.40 

-fl 

64  G. 

Libra' 

5.8 

15  11  34.108 

-O.0O28 

22    5  34.49 

40 

153  B. 

LibroR 

6.3 

15  28  14.106 

-0.0006 

24  12  29.89 

-4 

169  B. 

Lil>ra» 

6.0 

15  32  55.078 

-0.0017 

22  52    0.86 

-A 

177  B. 

Libra' 

6.2 

15  34  28.253 

-0.0016 

22  52  46.25 

-4 

42 

Librae 

5.0 

15  35  22.266 

-0.0018 

-23  32  56.98 

^ 

A 

Scorpii     . 

4.6 

15  48  37.514 

-0.0017 

25    4  48.20 

-fl 

31  B. 

Scorpii 

5.4 

15  48  56.179 

-O.0022 

24  17  12.36 

-0 

32  B. 

Sc()rj)ii 

5.3 

15  48  59.250 

-0.0023 

23  43  53.18 

-fl 

3 

Srorpii     . 

5.9 

15  49  40.271 

-0.0031 

-24  59  54.58 

-0 
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Name  of  Stv. 

Manl. 
tude. 

Right  Asoansfoou 

Amtoal 
Proper  MotioiL 

DedintSan. 

Vnfm 

168  B. 

Sagittarii 

6.3 

h   m      8 
18  56  37.599 

8 

40.0006 

-.22  48  47.45 

4 

o 

Sagittarii 

3.9 

18  59  42.583 

•foxnso 

21  51  50.76 

- 

191  B. 

Sagittarii 

6.5 

19    3  43.683 

-O.0011 

23  19  19.94 

- 

ir 

Sagittarii 

3.0 

19    4  49.713 

-^iWOS 

21    9  23.62 

- 

199  B. 

Sagittarii 

6.4 

19    7  30.461 

-OjOOOS 

21  47  49.75 

- 

222  B. 

Sagittarii 

5.5 

19  15  39.745 

<-O.0016 

-22  33  28.51 

^ 

50 

Sagittarii 

5.5 

19  21  22.193 

•fO.0019 

21  56  30.86 

253  B. 

Sagittarii 

6.1 

19  25  58.579 

•fOXMM 

21  29    8.75 

266  B. 

Sagittarii 

6.1 

19  31  35.803 

•fCOOOS 

19    2  13.39 

/ 

Sagittarii 

5.1 

19  41  31.295 

-ojxm 

19  57  41.56 

57 

Sagittarii 

6.0 

19  47  22.702 

•fO.0001 

-19  15  23.95 

6 

Capricomi 

5.5 

20  14  36.382 

-0.0002 

19  22  42.17 

% 

Capricomi 

5.2 

20  22  34.314 

•fO.0004 

18  29    4.29 

31  B. 

Capricomi 

6.4 

20  24    3.064 

•4O.001S 

16    1    0.64 

P 

Capricomi 

5.0 

20  24    7.690 

-O.00U 

18    5  20.02 

o 

Capricomi 

5.6 

20  25    8.531 

•fO.O0U 

-18  51  31.80 

27  G. 

Capricomi 

6.2 

20  26  25.300 

-0.0066 

15  20    5.34 

47  B. 

Capricomi 

6.2 

20  30  50.554 

•fOinss 

16  48  42.46 

r 

Capricomi 

5.2 

20  34  38.003 

-10.0000 

15  14  47.84 

61  B. 

Capricomi 

5.9 

20  35  52.876 

-OXXk32 

16  25  12.50 

94  B. 

Capricomi 

5.7 

20  53    2.004 

•fO.0040 

-16  21    4.93 

95  B. 

Capricomi 

5.9 

20  54    6.283 

•    •    •     • 

14  48  15.32 

r 

Aquarii   . 

4.5 

21    5    4.447 

•fO.0067 

11  42  30.02 

53  B. 

Aquarii   . 

6.5 

21  11  26.929 

-IO.0004 

13  32  48.83 

18 

Aquarii    . 

5.5 

21  19  39.440 

-IO.0064 

13  14    6.00 

19 

Aquarii   . 

5.6 

21  20  45.525 

+0.0012 

-10    6    9.10 

72  B. 

Aquarii   . 

6.5 

21  23  44.115 

-0.0045 

11  55  42.05 

137  B. 

Capricomi 

6.2 

21  35    0.512 

+0.0001 

10  57    2.84 

ci 

Capricomi 

5.3 

21  40  34.815 

+0.0004 

9  27  50.63 

c" 

Capricomi 

6.3 

21  41  50.672 

+0.0008 

9  39  34.32 

X 

Capricomi 

5.5 

21  42    4.124 

+0.0015 

-11  44  57.30 

96  B. 

Aquarii    . 

6.5 

21  49    9.841 

-0.0001 

10  42  10.48 

30 

Aquarii    . 

5.6 

21  58  54.494 

+0.0011 

6  55  25.82 

B 

Aquarii    . 

4.3 

22  12  27.295 

+0.0074 

8  11  49.13 

44 

Aquarii    . 

5.7 

22  12  46.581 

-0.0003 

5  48    7.35 

P 

Aquarii    . 

5.3 

22  15  49.967 

+0.0006 

-  8  14  18.57 

170  B. 

Aquarii    . 

6.0 

22  19  11.092 

+0.0012 

7  36  51.56 

51 

Aquarii    . 

5.8 

22  19  47.505 

+0.0011 

5  15  26.67 

186  B. 

Aquarii    . 

6.1 

22  26  57.266 

+0.0129 

6  58  45.38 

187  B. 

Aquarii    . 

6.3 

22  27    0.907 

-0.0051 

3  20  11.42 

K 

Aquarii    . 

5.2 

22  33  27.532 

-0.0049 

-  4  39  23.29 

207  B. 

Aquarii    . 

6.3 

22  36  30.325 

•     •     •     • 

3  59  10.07 

6  G. 

Piscium  . 

6.2 

22  53  59.129 

+0.0002 

2  50  24.24 

3 

Piscium  . 

6.3 

22  56  22.554 

+0.0028 

0  15  36.20 

22  B. 

Piscium  . 

6.4 

23  19  16.465 

+0.0043 

-  0    9  51.61 

K 

Piflcium  . 

4.9 

23  22  40.659 

+0.0056 

+  0  48    4.07 

9 

Piscium  . 

6.4 

23  22  59.697 

+0.0032 

0  39  59.78 

16 

Piscium  . 

5.7 

23  32    9.143 

-0.0074 

1  38  29.43 

19 

Piscium  . 

5.4 

23  42    8.970 

-O.OOIM 

3    1  34.68 

09 

Piscium  . 

^    4.0 

23  55    2.897 

+0.0102 

+  6  24  13.92 

• 
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ELEMENTS  FOR  THE  PREDICTION  OF  0(X\JLTATIONS, 

JANUARY. 


The  Stak's 


Piflcium 
Piaciuxn 


ArietiB 
Arietifl 

Azietifl 
I.  Aiietifl 
I.  Arietifl 
IK  Arietifl 

Arietifl 

Arietifl 
Arietifl 
Arietifl 
Arietifl 
Arietifl  (mean) 

Arietifl 

Tauri 

Tauri 

Tkuri 

Tturi 

Tturi 
Tkuri 
Tauri 
Tauri 
Tauri 

Tauri 
B.  Tauri 
Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
B.  Tauri 
Tauri 
Tauri 

Tauri 
Tauri 
B.  Tauri 
Tauri 
Geminorum 

Geminorum 
B.  Qeminorum 

Geminonun 

B.  Geminorum 

>      Geminorum 

Geminorum 
Geminorum 
Geminorum 
B.  Geminorum 
OeminoTuni 

OemiDorum 


Uag. 


3.7 
6.2 
6.1 
6.4 
5.8 

5.1 
6.4 
6.5 
6.4 
5.9 

6.6 
6.2 
5.7 
5.8 
4.6 

6.1 
5.9 
5.4 
3.8 
5.6 

4.3 
4.1 
5.8 
6.5 
4.3 

3.0 
5.5 
3.7 
5.2 
5.6 

5.3 
6.1 
6.3 
5.6 
5.4 

5.1 
5.0 
5.8 
4.7 
5.9 

6.1 
6.5 
3.2 
5.8 
5.2 


Red*iis  firom 
1917.a 


+1.30+10 
1.33 
1.35 
1.40 
1.41 


AS 


ft 


.8 
10.6 
11.1 
11.4 
11.2 


+1.47 
1.51 
1.54 
1.54 
1.56 

+1.61 
1.69 
1.76 
1.86 
1.88 

+2.06 
2.11 
2.17 
2.17 
2.18 

+2.17 
2.17 
2.18 
2.18 
2.17 

+2.18 
2.18 
2.10 
2.19 
2.27 

1+2.38 
2.37 
2.52 
2.53 
2.64 

+2.69 
2.69 
2.70 
2.74 
2.74 

+2.74 
2.78 
2.80 


+11.4 
11.5 
11.4 
11.1 
11.8 

+11.8 
11.6 
11.4 
11.2 
11.3 

+10.7 
11.0 
10.5 
10.5 
10.7 


Appwent 
Declfna* 

tlon. 


+14  55.3 

14  14.4 

15  59.3 
17    0.1 

16  32.8 

+17  25.0 

17  51.5 
17  38.3 
16  50.3 
19    6.7 

+19  31.3 
19  29.5 

19  39.7 

20  20.4 

21  0.7 

+22  31.3 
24  11.4 
24    1.9 

23  51.4 

24  35.0 


+10.6+2412.7 

10.5  24    6.7 

10.6  2418.0 
10.6  2416.4 
10.4  23  41.6 


+10.4 

10.2 

10.3 

10.3 

9.6 

9.1 
8.7 
7.1 
7.1 
5.2 

■4.7 
3.9 
3.4 
3.5 
2.4 

+  2.1 
0.7 
+  0.3 


2.78-  0.4 


2.80 


1.1 


+23  51.1 
2310.2 
23  48.2 
23  53.2 

23  52.9 

+25  26.2 

24  6.7 
24  27.8 

24  55.5 

25  5.1 

+25  51.2 

24  32.5 
21 14.4 

25  56.7 
24  26.4 

+23  59.9 
24  39.7 
2512.9 

23  42.0 

24  20.1 


-1.3+22  45.7 


22  8.1 

23  6.3 
21  42.1 
21  3G.9 


At  CUNJI'NCTIUN  IN    K.  A. 


Greenwich 
Mean  Time. 


d 
1 


6 


h 
5 

7  5.4 

8  55.4 
12  10.6 
12  55.9 


y 


i" 


I 


3°\-  140.8M).1227i  0.5351 +0.2082 

'  0.o357 


+  017.<i +1.0164 
+  2   4.0i-0.4510 


0.r)361 


+  512.8-0.8678  0.5370  0.1981 


+  556.6-0.2387 


17  14.0+10  6.3 
2012.5,-11   1.1 


-0.3255 
-0.2344 


0.5372 

0.5383 
0.5392 


0.2055 
0.2029 


22   6.3- 911.0+0.3488!0.539« 


22  51.6 

23  25.2 

2  54.5 
8  41.6 


-  827.1+1.3349 

-  7  54.6  -0.9777 

-432.3-0.7937 
+  1  3.2+0.2196 


0.54(K) 
0.5402 


0.1970 

+0.1905 
0.1858 
0.1828 
0.1815 
0.1806 


0.5413+0.1747 


0.5431 
0.5448 
0.5470 


14  5.2+  6 16.0,+0.8998 
2ll5.0kl048.7:+1.2370 
21  45.9-1018.8+0.5885  0.5472  0.1400 


8  10  57.2 


0.1646 
0.1548 
0.1410 


-15 

-3 
54 
90 
87 


+  225.5+0.6384;0.551040.1129 


1337.3+5  0.0;-0.8679!0.5517 
18  15.4+  928.6-0.2250!  0.5528 
9  30.6 -0.03141 0.5528 


+  956.9-  0.4607:0.5529 


+10  0.6-0.4321; 0.5529 


18  17.5 
18  24.5 

18  26.1 
18  42.7 
18  44.7 
18  48.5 
18  56.5 


19  27.3+1038.040 

19  51.0+11  0.9+0 

20  12.3 +11 21. 4+0 
2012.81+1121.9+0 

2  58.0-  6  6.81+0 


0.1072 
0.0971 
0.0970 
+  937.41-0.8057  0.5528'  0.0967 


+  938.91-0.4011  0.5528,+0.0967 
+  955.0-0.2677|0.5529  0.0961 


0.09G0 
0.0958 


+10  8.3+0.2071  0.5529  0.0955 


0.5531  +0.0944 
0.5532;  0.0935 
0.5532)  0.0928 
0.5532!  0.0927 
0.5545.  0.0775 


0843 
8595' 
2073; 
1178 
7002' 


11    1.2+  139.5-0 

1140.1+  217.1.+1 

155.9-757.0+1 

2  45.6!-  7   9.0+0 

16  33.3+  6  9.8+0 


I 


4397=0.5557'-f0.a588lfl> 
0402|  0.5558  0.0574  +90 

24191 0.5504  0.0238  +80 

7556;  0.5504 +O.O2I8N0 

6574.0.5552-0.0109 


21  12.2:+1039.1'-0.2605  0.5544;-O.0218 


1  22.61-  919.2+1.0691,0.5535 

4  50.2-  552.9+1.275010.5527 

5  22.9!-  5 27.1 -0.01 95| 0.5526 
11  31.3'+  028.7  +0.7449i  0.5508 


13  41.8+  234.8+1.1080 


0.0316 
0.0397 
0.0408 
0.05-17 


Llniltp 
inK  I'ur- 

allels. 


.1 ..  o. 


f35 


-A2 


+901+21 
+17' -60 
-  7-'  -73 
^29^7 

k24  -51 

29-16 

+(i2!-15 

+72  +60 


-71 

-70 
-19 
+19 
+49 


+83:+  3 

+89+  8 

-  9;-66 

k29   36 


[+40 
-  5 

ki9 


-25 

-65 

-46 


1+20  -38 

fl5|-50 
17j-48 
54-13 


[+40i-19 
901+23 

k54i-12 

f4y!-i7 

k-90  +16 


^5 
+39 
+61 
+24 


k90  +20 

^27  -30 


23  20.8 
219.6 
6    5.8 

10  57.0 

12  20.2 

19  21.6 

20  56.4 
22  35.4 


+1154.21-0.2991 
-913.0-1.160f> 
-  534.2+0.1098 


0.5501  -0.0596 


0.54(» 
0.5454 
0.5437 


0.0806 
0.0809 
0.0947 


-  052.7  -1.0150  0.5415  0.1045 


027.7+0.5781 
7  15.01+0.4714 


+ 

+  7  I5.0I+O.4714  0.5375 

+  8  47.2:-0.79()0  0.5307 


0.5409-0.1072 
0.1207 
0.1237 


A(snX\^^^X^Wl^\^h%^'h  ^.VIVm 


+90 
+00 
^  6 
f90 

^90 
^+24 
34 
+52 
-20 

+82 
+72 
-  4 


+44 
+65 
-56 
^20 

+44 
-38 
-65 
-14 
66 

+  5 
-  2 

-07 


Vmv^L 


23    0.7  +10A7.5\+0.v>^\^\Q.^'i^VS\^.\Yi\iV>SVv  \ 


+2030.91    8 


7  27  .o\  -  5  2 .2W0  Xn ^'k^  hVL'^  -^  M'i-*^' 


VIW^"** 
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7.5 


2,47 
2.36 
2.32 

4^2.26 
2.26 
2.24 
2.H   ] 


7.9  +15  88.4 
15  53.9 
15  19.7 
11 38.9 
10  ia.i 


-  9.7* 


10,0 


8.2l    8  59.8 

-  7.6-11  12,1 
6.2j  15  32.7 
6.4  14  66-3 
6.1 1  15  45.8 
6.2!  15  21-2 


-  5.5 


S  +0.94  - 
4  •  O.SSJ 


5.8+0.76-3.8.-22    i 


-T' 


.3  +10  32.2 
}  20  6-2 
)  20  2.6 
.  20  47.1 
19    4.6 

+18  3S.0 

17  19.1 
19    3.4 

18  22.4 
15  39.4 


S  1047.4 
12  36. 

15  8.6 
17  4.1 
17    7.4 

9  2  28.0-] 
8  44.6- 
6  30.6- 
eS9.3- 

16  42.6  + 


148.1+1.2766 

-  0  2.4+0.3776 

225.0 

416.9hl.0702 
420.0 


19  66. 

20  7.2 
10    3  64.3 

14  25.9 
19  25.4 


919.6   : 
8  42.5 
8  26.4 
6  67.7 
6    6.8 

-10,4+  510.8 
10.4  2  24,2 
10  0;  0  22.8 
10.2+0  3.1.1 

9.8-  1  14.7 


621.2U0.1093 
631.3U.4307 
B65.2U.3429 
018.5+0.6423 
6  9.5+1."""" 

11-1044.4+0.2399  0 
-950.1+0.7167  0 
0.7560  0 


0.5272 
0.5300 
0.62G2 

4  0.6213 
0  0.6206 
9  0.6210 

7  0.5191 

8  0.5141 

0.5126 

0.5125  0 

O-5O90  0 

O.S047  t 

0.e029  0 


0.U5 
0.1H 
OJfl 

-o.m 

0.173 
0.171 
0.177 
0.1M 


VOU.li+U./. 

843.1+0.71 
331.l|-0.4< 


■17  20.8 
11  17  43.4 
ll  17  4S.9 
I   1812.1 

i   18  20,0 

i-20   - 
I   20  49.6 
I   20  5.'',7 
i;  21    2.G 


IS    643.6-929.0-1.1330 

1852.4+  318.3-1.1781 

22  40.4+7   0-2. 0,145'; 

18    3  57.7Ul51.2,-1.3419 

6  30.6-922.4+0,0613 

7  50,8-  8   4.4I+1.1716 

12  18.2'-  344.41-0,5153 

19  13.7;+  2  59,7 

14  5  44.9-104C.9 +1.1808 
18    8.8+  1 15.8'-0.1290 

15  44S.o'+1136.3!+0.1061 

2123.8+  341,8,  :.:::: 

16  0    2.3+  615.3-0.0036 

5  38.4+1140.71-0.2521 

6  9.9-1148.8-0.7922 

7  1.2-10  59.2,+l, 

8  11,3;-  951.4;+1. 

20  3.6+  137.5-0. 

20  48-7'+  221.0'-O. 

21  31.71+  3   2.5'-0. 
7|.iii    v«l. 


0,4955  -0.23 
0.4954  0.23 
0.4956  0.23 
0.4962  0.2S 
0.4965  0.23 

0.4967  -0.2! 
0.4975  O.S 
0  4993  0.K 

0.5028  0,2: 
0.5034   0-21 


0.52S1 
0.5326 
0.5330 

0,5337 -( 
0.5347  ( 
0.5452  < 
0.5459  ( 
0.5465  ( 


0.20 
0.19 
0.19 


Scorpii 


1 

SI  L  •}.  R. 


7    4  46,7+10   2,6'+0, 
9  45.1-  9  9.5: 
1012.2-  843.3;*. 
14  34.7-  430.2-0. 
18  26.4- 047.0.-0. 

22  36.7+  314.1- 
a    5  30.4+  952.4|+0. 

7  25.0 +11 42, 

8  2,9-114l.0'-0.; 


233a,o\      ii:iv%Y\i 

-25    4.»\       WW--*^ 


5115 

.0852  0.5534 
0737  0.5581 
1630,0.5585 

.4249  0. 

.2792  0.5664 

4383  0.5704-1 

.9048  0.5768  { 
"""  |0,5785  { 
;  ft 


-0.16 
0.15 
0.15 
0.14, 
0.13' 
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ELEMENTS  FOR  TIIE  PREDICTION  OF  CXXTT^TATIONS, 

JANUARY. 


TDK  Star's 


Name. 


Ma^. 


Ked'ns  fironi 
1»17.0. 


I.  Scorpii 
).  Scorpii 
Scorpii 
B.  Scorpii 
B.  Scorpii 

B.  Scorpii 
B.  Scorpii 
6.  Scoipii 
G.  Scorpii 
6.  Scorpii 

B.  Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

B.  Scorpii 
B.  Scorpii 
B.  Ophiuchi 
Ophiuchi 
B.  Ophiuchi 

B.  Ophiuchi 

Ophi.  {l8t sUr.) 

Ophiuchi 
Gr.  Ophiuchi 
Gr.  Ophiuchi 

Ophiuchi 
Si^^ttarii 
Sagittarii 


Aquarii 
).  Aquarii 

Aquarii 
).  Aquarii 

Aquarii 


).  Aquarii 

T.  Piscium 

).  Piaciuxn 

Fiflcium 

Pificium 

Pificium 
Piscium 
PiBcium 
Piscium 
).  Piscium 

Piscium 
Piscium 
Piscium 
Piscium 
Piscium 

Aiietw 


:^a 


5.4 
5.3 
5.9 
5.4 
4.9 

6.4 
6.7 
G.2 
5.8 
6.3 

6.0 
4.9 
3.1 
1.2 
4.8 

6.2 
6.1 
6.3 
5.8 
6.2 


8 

^.60 
0.60 
0.60 
0.59 
0.57 

+0.56 
0.56 
0.55 
0.54 
0.53 

+0.52 
0.50 
0,50 
0.47 
0.46 

+0.46 
0.42 
0.36 
0.36 
0.34 


6.3  +0.32 


5.4 
3.4 
6.3 
6.0 

6.1 
5.5 
6.0 


5.3 
6.0 
5.8 
6.1 
5.2 

6.3 
6.2 
6.4 
4.9 
6.4 


0.31 
0.29 
0.28 
0.26 

+0.20 
0.18 
0.18 


r»^.18 
0.19 
0.18 
0.21 
0.22 

+0.22 
0.28 
0.36 
0.37 
0.37 


A< 


tt 


-3.1 
3.2 
2.8 
3.0 
2.6 

-3.0 
3.3 
3.0 
3.4 
3.0 

-2.7 
3.1 
2.7 
2.4 

2.8 

-2.4 
2.9 
2.7 
2.7 
2.4 

-2.6 
2.4 
2.7 
2.5 
2.4 

-2.0 

2.7 

-2.7 


+0.1 
0.2 
0.7 
0.5 
1.0 


Apparent 

Derllna- 

tlon. 


-24  17.3 

23  43.9 
25    0.0 

24  35.6 

25  38.1 

-24  29.9 

23  22.9 

24  14.5 

23  27.9 

24  12.7 

-25  16.1 

23  58.3 

25  23.7 

26  15.0 

24  56.0 

-26  21.5 
24  18.5 
24  58.1 
24  51.8 
26  24.2 

-25  9.3 
26  29.0 

24  55.1 

25  52.3 

26  12.5 

-24  52.3 
2417.0 
24  21.9 

NEW 

-  8  14.3 
7  3G.9 

5  15.4 

6  58.7 
4  39.4 


+1.2-  3  59.1 
1.8  2  50.4 
2.9-  0  9.8 
3.2>  0  48.1 
3.2     0  40.0 


5.7  1+0.40  +3.6+  138.0 
5.4     0.441    4.1'    3    I.(i 


6.2 
5.4 


0.57i 
0.59 


6.0, 
6.0' 


6.5  ;  0.691     6.7l 


7  4<;.9 

7  W\.\) 

8  54.2 


5.7  I+0.72:  47.0+11  31.4 


6.3 
3.7 
6.2 
0.1 


0.1  jl 


0.82j 
0.97; 
1.00, 
1.021 

J 


8.1!  12  30.8 
9.o;  14  55.:i 
8.8J  14  14.1 
O.o'i  J5  59.3 


06:  +9.8+17    0.0 


At  roNJlNCTlD.V  IN    K.  .\. 


Oreentrlcli 
Mean  Timo. 


Honr 
JI 


Y 


X 


d 
18 


h     m 

6   5.1+0.1189  0.5842;-0.0929 


h     m 

13  52  2 
13 '5.3.4;-  0   4.0!-0. 45(H)!  (K5842:  0.0928 

14  9.S 

15  43.5 
17  35.8 


-  5 48.3+0.8191  ;o.r»84r)|  0.(^21 

4  I8.2,*o.2r»:vj!o.r,sr»8.  o.n88l 

2  :W.3f  1.1652!  0.5874'  0.0832 


-  216.7-0.0131 


0,5876,-0.0826 


17  50.0 

18  42.7 

19  23.4 

19  44.4-  0  20.9:   1.2181' 0.r>S92;  0.0775 
21  41.8+  1  25.81-0.004:'.; 0.5907   0.0723 


-  1  26.1  -  1.2232;  0.5SS3|  0.08(W 

-  0  47.n:  0.4000' 0.r>sSS   0.0785 


22    7.4:+  150.4fO.4388' 0.5910-0.0711 


19 


0  22.3+  4   O.0i-l.o:<(M» 


o:v4.o 

3  43.5 

4  3.0 

4  28.9 

8  25.0 

15  20.6 

15  25.0 

17  55.2 


20 


21    5.7 

23  34.6 

1  23.1 

3    9.8 


+  411.21+0.4021 

+  713.0+1.0700 

+  7  31.71-0.2731 : 

I 
+  7  56.5,+1.1455 

+1143.0'-1.1140 

-  538.0!-0.0077: 

-  5  34.4:-0.773r); 

-  3  10.5.^).7274 


0.5027 
0.5020 
(J.5052 
0.505-t 


0.0649 
0.0(M4 
0.0556 
0.0547 


0.5957  -0.a534 


0.5081 
0.0024 
O.()025 
0.00:^8 


19  56.1  -  1 14.5:-0.5461  0,60-17 


14  39.4 

15  1.8 

MOON. 


-  0   7.8+0.778010.0052 


2  14.8'- 0.7882: 0.0002 

3  58.7i+O.1701i0.0000 
5  40.9 +0.5:^25!  0.0075 


0.(M21 
O.fVJlO 
0.0214 
0.0138 

-0.0076 

-0.00-11 

+0.0035 

0.0091 

0.0147 


I 

e  « 

20-35 
-  1-71 
+65+  6 
+3(5  -27 

+0-1  *35 

I 
+21 -42 
-55-80 
0  -07 
-5-1  -80 
-11-80 

+45-17 
-38  -?H) 

43-10 
1+04  +26 
5-58 
I 

+64  +34 
-47  -^M) 
-10-00 
-25  -90 

04+1 


11  43.51-10   7.2-0.557010.0005  +  0.0414 


-  718.0'-l.OO57'O.(MK»0 

-  6  57.3'-0.<)0()2iO.()()90 


24  20    2.0 
21  30.7 


25 


-  5  57.01+1.3338 

-  4  32.1+1.0004! 
2140.7-  41(^.0-1.1554 

0  55.8-  1  14.i;+l..')()41 
3  48.5'+  132.5;-O.J774 


0.5503 
0.5585 
0.558!^ 
().r).^)»i(; 
0.5551 


0.a505 
0.0517 


26 


5  9.7'+ 2  50.0 -0.4857' 0.5544 
12  50. 1  '+10  24.1 1+0.437S'  0.5508 
0  27.(>-  230.S+0.801(;i  0.5405 
2  1.1-1  0.51+0.2450  ().5l(J'> 
2    9.8-0  52.0+0.4180  0.5460 


27 


0  21.9+  311.5+0.5431  0. 

10  58  3+  7 3S.7  +0.3524  0. 

0  57.n:-  2  50.3,-0.88(12  (). 

2  40.4-  1  1.6-0.3G',M»;0. 


+0 
0 
0 
0 
0 

+0 
0 
0 
0 
0 


2580 
,2504 
2505 
2(>(H) 
2020 

,2024 
,2038 
2028 
2025 
2021 


5447+0.2011 
51351  0.2500 
5412   0.2501 


12  2 1.7.  +  814.0+0.7700 


28 


0. 


541.0 
5105 


0.24S() 
0.2307 


15  0.5+10  51.1-1.2581 
0  11.4;-  4  22. 1 -0.  L75-1 
11  13.7+  647.2-0.1120:0. 
13  43.0'+  8  42.0+0.08l(VO. 
15  3O.'V+\lV20.?.j-O.Wri¥.  V> 

18  40.^i-1029.'VU>.%m 


0.5-104  +0.2308 
0. 


540S 
5-110 
5-122 


0.22(^') 
0.2107 
0.2078 


Limit- 
ing I'ar- 

alleLs. 


-14  -80 
+04  +  4 
-27-00 
+25-31 

+47 -n 

I 
-11  -SI 
38  -iH) 
k31  -00 


+81+44 
+82  +20 
-20  -  (M) 

+  7S+40 

+:{2  -51 

+10'-7l 
+(>7  -  \  f » 
90 -h  1 
L+55  -20 

+00-20 

I 
+75-13 
+02-23 
-  0-82 
+22  -01 
+00+  2 


-35:-78 
+32-47 
+34  -43 
+00+10 
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\« 

Sru't 

Num. 

MM 

Rcd'n 

m 

_^ 

« 

UcuTliiK. 

^ 

4 

5J 

y\m 

4-0.6 

fl6  32.7 

U  18  25" 

•0.1981 

Arietie 

5.1 

1.13 

9-9 

17  24.0 

23  37.6 

0.19IS 

36B 

Arielii 

8.4 

1.18 

10.0 

17  ei.5 

19    2  32.G 

0.187A 

47  B 

Arietia 

6.5 

1.20 

0.9 

17  38.2 

4  24.0 

0.1H9 

20  H'.Amtu 

6.4 

1.21 

0.5 

16  60.3 

6  8.4 

0.1881 

15 

Arietu 

6.0 

a.22 

1-10.4 

-»1»    6.7 

5  41.4 

^.1820 

e 

ArietiB 

fl.e 

1.28 

10.5 

19  31.2 

9   6.9 

0.1760 

26 

ArietiB 

6.2 

1.38 

10.3 

19  29.4 

H48.2 

OltM 

1* 

Arietin 

5.7 

1.44 

10.2 

19  39.7 

20  7.1 

0.1555 

47 

Arieti* 

5.8 

1.55 

10.2 

20  20.4 

SO    311.6 

0.1iU 

« 

Ari«tis(nwm) 

4.8 

fl.5e 

hlO.4 

+21   0.7 

3  42.2 

4«.14(H 

60 

Arietia 

6.1 

1.77 

10.2 

22  31.3 

16  46.6 

0.1130 

7 

Tauri 

G.O 

1.82 

10.6 

24  11.4 

19  26.8 

0.1073 

16 

Tauri 

5.4 

1.89 

10.2 

24    1.9 

tl    0  2.6 

0.0976 

17 

Tfturi 

3.8 

\M 

10.2 

23  51.4 

0   4.9 

0.0970 

18 

Tfturi 

6.6 

fi.eo 

vlOA 

f24  35.0 

011.( 

■*.OWJ 

4 

Tfturi 

4,3 

1.90 

10.3 

24  12.6 

013.1 

0.096E 

Tauri 

4.1 

10.2 

24    6.7 

0  29.7 

o.ogec 

21 

Tauri 

5.8 

10.3 

2418.0 

0  31.7 

0.0961 

22 

Tauri 

6.5 

1.90 

10.2 

2416.4 

0  36.4 

0.09M 

23 

Tauri 

4.3 

♦1.90 

^10.0 

►23  41.6 

0  43.4 

40.095E 

V 

Taiiri 

a.o 

1.91 

10. 1 

23  51.1 

114.1 

0.0941 

104  B 

Tauri 

5.5 

1.91 

0.8 

23  10.2 

137.7 

0.09^! 

27 

Tauri 

3.7 

1.92 

10.0 

23  48.2 

158.9 

0.092; 

28 

Tauri 

5.2 

1.92 

10.0 

23  53.2 

169.6 

0.092; 

36 

Tauri 

5.6 

t2.02 

t9.4 

♦23  52.9 

8  43.6 

+0.077' 

;[ 

Tauri 

5.3 

2.16 

9.2 

25  26.2 

16  46-4 

10.058i 

62 

Tauri 

6.1 

*2.15 

"■' 

►24    6.7 

17  25.2 

+O.057' 

315  B 

Tauri 

6.3  -f2.35 

V  7.3+24  27.8 

I     7  42.6 

-022.8 

+1.2161 

k 

Tauri 

5.6     2.37 

7.3 

24  55-5 

a  32.5 

+  0  25.3 

+0.7305 

lis 

Tauri 

5,4     2.54 

5.6 

25    5,3 

22  23.8 

-1012,2 

+0.6355 

125 

Tauri 

r..J  ;  2.61 

5.2 

25  51.2 

a  3  4.1 

-  541.6 

-0.2812 

132 

Tauri 

5.0  ,+2.63 

+  4.3 

+24  32-5 

7  15-9 

-138.6 

+1.M96 

412  D 

Tauri 

5.M  1  2.66 

3.7 

24  14-4 

10  50.7 

+  149.0 

J-1.2573 

139 

Tauri 

4.7  1  2.70 

4.1 

26  56,7 

11  17.7 

+  215,1 

-0.6386 

Ueitiinoruiu 

5-11 

2.73 

2.8 

24  2C.4 

17  28.3 

+  813.1 

+0.7284 

8 

Gcminorum 

fi.l 

2.74 

2.4 

23  50.9 

19  39.6 

+1019,9 

+1.0925 

52  B 

Geniinorum 

6.5 

+2.84 

+  I.l 

+24  39.7 

3    5  22-2 

-  4 16.9 

^.3127 

Gerainoruui 

3.2 

2^87 

+  o"8 

25  12.9 

8  22.0 

-  123.1 

-1.1739 

87  B 

5.» 

2.86 

-0,1 

23  42.0 

12    9.6 

+  217.0 

rtl.1593 

<u 

5.2 

2.91 

11.7 

24  20.0 

17    2.4 

+  7   0.2 

-1.0249 

44 

Geminurum 

5.0 

2.88 

1.2 

22  46.7 

18  25.9 

►  820.9 

+0.5706 

S 

Geminoniin 

3.5 

+2.91 

-2.4 

+22    8.1 

(    129.6 

-  849.1 

+0.4668 

U.Mao -w.iiy 

68 

GeminoniiD 

6.0 

2.r> 

23    6.3 

3    4.8 

-  716.9 

-0-8014 

0^5349,  o'.Vii 

149  B 

Gominoniia 

6.4 

2,9 

21  42.1 

4  44.2 

-  540.7 

^.5496 

0.5341i  0.12s 

63 

Geminorum 

5.3 

30 

21  36.0 

5    9.6 

-516,2+fl.S921 

0.S339  0.1261 

79 

Geminnrum 

6.3 

2:93 

4.4 

20  30  .'J 

Wn.ft\*  liA.V\'*.«nii\'45fiRfi(^<i.W,V 

aw//. 

Geminorum 

6.2 

+2.92 

-5.0 

+19  32.2 

1     ifisa 

9V  ftAD 

iA\.1» 

ss\<iSi'aA-Qv 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIOXS. 

FEBRUARY. 


The  Stax's 


Name. 


Saturn 

Geminonun 
3,  Geminonun 
9.  Cancri 

Cancri 

Cancri 

Nbftunb 

Cancri 

Cancri 

Cancri 

Cancri 
Cancri 
Leonifl 
Leonifl 
B.  Leonifl 

B.  Leonifl 

Leonifl 

Leonifl 
B.  Leonifl 

Sextantifl 

Leonifl 

Leonifl 
B.  Leonifl 
B.  Leonifl 

Leonifl 

B.  Leonifl 
B.  Vii^nifl 
B.  Vii^nis 
Viilginis 
3.  Viigioifl 

Viiginifl 
Vininifl 
virginifl 
Viziginifl 
I.  Viiginifl 

M.  Viiginifl 

J.  Viiginifl 

X.  Librae 

J.  Libne 

}.  Libne 

3.  Libm 

r.  Libm 

J,  Libne 

).  Libne 

).  Libne 

).  Libne 

Libne 

Scorpii 
}.  Scoipii 
).  Bcoipii 

Scarpa 


Mag. 


0.0 
5.2 
6.3 
6.1 
5.9 

6.2 
7.7 
5.5 
6.3 
5.1 

5.7 
6.4 
5.1 
3.8 
5.9 

6.2 
4.9 
6.3 
6.5 
6.1 

5.7 
5.3 
6.3 
6.3 
5.1 

6.2 
5.9 
6.5 
5.3 
6.0 

4.9 
5.6 
5.6 
6.1 
5.5 

6.4 
5.7 
6.5 
6.4 
6.1 

5.7 
6.1 
5.8 
6.3 
6.0 


Red'os  firom 
1917.0. 


Aa        Aa 


+2.94 
2.94 
2.93 
2.94 

+2.92 


2.94 
2.90 
2.90 

+2.90 
2.89 
2.82 
2.79 
2.77 

+2.76 
2.75 
2.70 
2.69 
2.64 

+2.57 
2.54 
2.52 
2.50 
2.49 

+2.47 
2.42 
2.36 
2.29 
2.22 

+2.12 
2.09 
2.05 
2.05 
1.94 

+1.94 
1.93 
1.87 
1.83 
1.83 

+1.79 
1.75 
1.71 
1.65 
1.62 

+1.61 
1.62 
1.57 
1.56 


It 


5.2 
5.5 
5.9 
7.2 

[-7.5 


7.8 
9.2 
9.6 

-  9.6 
10.5 
11.6 
12.1 
12.8 

-12.8 
12.9 
13.8 
13.7 
14.4 


Apparent 

DM'linft- 

tion. 


+21  15.0 
20  6.2 
20  2.6 
19    4.5 

18  35.9 

+17  19.1 

19  14.2 
18  22.4 
15  39.4 
15  38.4 

+15  53.9 

15  19.7 

11  39.9 

10  16.0 

9  19.4 

8  42.4 
8  26.4 
6  57.6 
6  6.7 
5  10.8 


-14.8+  2  24.1 
14.6|  0  22.7 
14.9+  0  35.0 
14.7-114.8 


14.5 


2  33.0 


-14.8-  158.9 
14.4  4  52.5 
14.0  7 19.0 
13.7  8  59.9 
11 12.1 


13.1 

-11.6 
11.8 
11.4 
11.5 


-15  32.8 

14  56.4 

15  45.9 
15  21.2 


10.3J  17  49.0 
kl0.l'-18  12.2 


10.1 
9.2 

8.7 
8.6 

-8.6 
8.0 
7.6 
6.5 


18  20.1 
20  4.7 
20  49.6 
20  58.8 

-21  2.7 
2142.7 
22  5.7 
24  12.6 


6.9  22  52.1 

-  6.8i-22  52.9 
6.G|  23  33.1 
5.7!  25  4.9 
6.0!  24  17.3 
6.2\  23  4^.0 

5.71-25   0.0 


At  CoNJi'NcnoN  in  R.  A. 


Greenwich 


Hour 


Mean  Time. ;  ^'j^*^' 


d 

4 


6 


10 


11 


12 


13 


14 


18  45.7!+  7  54.3i-0.8872j  0.5311 
18  48.3;+  7  56.8+0.3814  0.5276 
21  20.9 +10  24.7 +0.01)061 0.52G4 
23  19.9-1140.0 
8  41.4'-  235.5 


8 


9 


9  58.1;-  121.2 
10  9.0!-  1 10.6 
12  53.0  +  1 28.5 
22  56.0+11 13.6 

2  10.1-  9  38.0 


2  20.5 
10  6.8 
20  36.6 

1  35.1 


-9  27.9 
-  155.1 
+  816.7 
-1053.3 


9  53.21-  249.2 


10  48.7 


-  1  55.2 


1157.3-04S.5 
0  28  9:+1122.4 
0  37.8-+U3I.0 

1144.5:-  140.6 

0  50.2'+ll  3.6 
4  37.G:-  9  15.2 
9  54.21-4  7.3 
0 


+0.826710.5254 
-0.180110.5211 


+1.0220:0.5205 
-1.14271 0.5217 
-0.6611 1 0.5192 
+0.51451 0.5147 
-0.0865  0.5134 


-O.4080 
-1.3149 
+0.578.S 

+i.og:u 

+O.28»>0 


0.5133 
0.5102 
0.50G4 
0.5IM8 
0.5024 


y' 


-0.1508 
0.1501 
0.1542 
0. 1573 
0.1712 

-0.1730 


Limit- 
ing i'ar- 
ollfls. 


N.   S. 


9-60 
+65!-10 
+45-27 
+90+14 
+32'-42 


+90:+25 


0.1736  -28'-71 
0.1770  +  51-70 
0.1899  (+75-  8 


0.193: 

-0.1939 
0.2024 
0.2125 
0.2U;6 
0.2228 


+O.7630' 0.5022 -0.2234 


+0.80-J7 
"0  4107 
+0.4957 


0.5019 
0.4994 
0.4994 
-1.0676:0.4980 

-1.1034' 0.4976 
4978 


12  26.7-  139. 

13  46.8-  021. 

18  14.0+  3  58. 

1  9.6+1043. 
11  42.0-  3   2 

0  9.7I+  9  4. 
10  54.4:- 4  29. 


+0.2251 
1.2616 


0 
0 


4982 


+0.1464  0.4984 
+1.2G01  0.4986 


3  43.2+1148. 

6  24.4:-  9  35, 
12  6.5'-  4  3. 
12  38.0-  3  32. 

2  50.5+1011. 

3  36.7+10  56. 

4  20.8+1139. 
1147.1-  5  9. 

16  54.0-  012. 

17  21.8+  014, 


6+1.3174  0. 
1+0.1149:0 
6 -0.1350;  0 
5-0.6807  O 
9-0.6847  0. 


I 

-0.4278  0. 
+1.1016  0. 
+1.2860  0. 
+0.2367  0. 
+0.2188  0. 


4993 
5(K)6 
5035 
5081 
5131 

522S 
5245 
5284 
5288 
5:^92 


0.2242 
0.2312 
0.2313 
0.2356 

-0.2385 
0.2388 
0.2390 
0.21^89 
0.2389 

-0.2384 
0.2372 
02340 
0.2280 
0.2208 

-0.2056 
0.2027 
0.1960 
0.1954 
0.1760 


+20-58 

^5'i-75 
+79^7 
+90I+2I 
58-24 

I 
+90+  1 

f90'+  3 
[+20-64 
+72-15 
h-18-85 


-0.4085  0.5398-0.1748 

-O.39ti2:0 

+0.20S:i'0 
.9 +0.19(M;  0.5504'  0.1527 
.0+0.2869  0.55081  0.1519 


.5404 


0.1737 
0.1617 


21  52.2+  4  35.0;-0.3100  0.5545-0.1435 


1  51.0+  8  25.3,-0.1028  0.5578 

6    9.4-1125.5-0.3252  0.5012 

13  17.0-  4  33.4 +1.0374- 0.5669 

15  15.6,-  2  39.1 -0.579r  0.5685 


15  54.7:-  2   1.5 -0.6352' 0.5690 


0.1357 
0. 1269 
0.1115 
0.1070 

-0.1055 


16  17.4;-  139.6+0.0234,0.5093  0.1046 
21  48.8;+  339.4+1.0726,0.5736  0.0917 
21  56.5+  3 46.8'+O.23()5'0.5737l  0.0914.. 

21  57.8\+  a4&.0>-0.^A*lT>^^.oT^i\^m\^V  ^^ 

22  14.7;+  4  4.4,^.^%*i^.^omr^W^^^^^^^ 


hK37 


-39 


-21-88 

+54  -30 

34-89 

+49  -34 

+87+34 


+19-67 
+85+20 
+83  +38 
+52  -29 
+50-30 

+74'+46 
+41  -35 
+  28-49 
-  1-90 
h  4-90 


+11-67 
+11^-66 
+41-30 
+40  -31 

+45-26 

I 

+12-60 
+19  51 
+  9  -01 
+60+22 
-  6-82 


-9-89 
+25  -AO 
+65  +25 
+35-28 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCTITLTATIONS. 


FEBRUARY. 


The  Stah'h 


Nmme. 


P. 


ArietiB 
ArietiB 
Arietis 
Arietu 


Arietia 
Arietis 
Arietu 


Arietia 
Arietia  (mean) 
Arietia 
T&uri 
T&uri 

Tfturi 
T&uri 
T&uri 
Taiiri 
Taiiri 

Tanri 
T&uri 
T&uri 
B.  T&uri 
T&uri 

T&uri 
T&uri 
T&uri 
Tauri 
T&uri 

B.  T&uri 
T&uri 


Mag. 


6.4 
5.8 
5.1 
6.4 
6.5 

6.4 
5.9 
5.6 
6.2 
5.7 

5.8 
4.6 
6.1 
5.9 
5.4 

3.8 
5.6 
4.3 
4.1 
5.8 

6.5 
4.3 
3.0 
5.5 
3.7 

5.2 
6.0 
5.6 
5.3 
6.1 

6.3 
5.6 


Red 'tis  from 
1917.0. 


A« 


40.72 
0.73 
0.78 
0.81 
0.83 

40.84 
0.85 
0.89 
0.96 
1.03 

+1.13 
1.14 
1.33 
1.38 
1.45 

+1.45 
1.45 
1.45 
1.45 
1.46 

+1.46 
1.46 
1.46 
1.46 
1.47 

+1.47 
1.52 
1.58 
1.72 
1.71 

+1.93 
+1.95 


AS 


ft 


+7.6 
7.4 
7.8 
7.9 
7.9 

+7.6 
8.3 
8.4 
8.4 
8.5 

+8.5 
8.8 
8.8 
9.3 
9.1 

+9.0 
9.2 
9.1 
9.1 
9.1 

+9.1 
8.9 
8.9 
8.7 
8.9 

+8.9 
8.4 
8.5 
8.5 
8.0 

+6.9 
+7.0 


Apparent 

D«rliii»> 

tUm. 


+17    0.0 

16  32.7 

17  24.9 
17  51.4 
17  38.2 

+16  50.3 
19  6.7 
19  31.2 
19  2<).4 
19  39.7 

+20  20.3 

21  0.7 

22  31.3 
24  11.4 
24    1.9 

+23  51 .3 
24  34.9 
24  12.«> 
24    0.7 

24  17.9 

+24  16.3 

23  41.6 
23  51.1 

23  10.2 
23  48.2 

+23  53.2 

22  56.3 

23  52.8 

25  26.2 

24  6.6 

+24  27.7 
+24  55.5 


.\T  roNJUNCnON  IN  R.  A. 


Oreenwich 
ICean  Time. 


Hour 
AiikIp, 

// 


V 


d 
85 


m 


m 


I 


.V' 


3  21.7-  0  0.71-1.0244,0.5533+0.2033 

4  4.4+  0  40.5,-0.4133, 0.OoiM.  0.2021 
8    8.5:+  4  36.1 -O.50J2  O..V»-»o;  0.1952 


10  57.6+  719.3 
12  45.4.+  9   3.4 


13  28.51+  945.0 

14  0.4ifl015.8 
17  19.2;-1032.4 
22  49.9  -  5  13.21+0.0202  OJhM) 


-0.4148' O.fMta  0.1903 


+0.1516 


+1.1116  0.5547 


0.5546-  0.1870 


-1.1411'0.r)548 
-0.9646!  0.5552 


^.1857 
0.1847 
0.1786 
0.1680 


86    3  59.2-  0  14.8+0.6825  0,55(>6.  0.1577 


87 


10 

11 

0 

2 

7 


51.5+  6 
21.2+  6 
5.2:-  4 
40.f)|-  2 
11.0+  1 


22.9;t1.0112  0.5575 +0.1433 
51.6  ■•0.3766, 
51.4  40.4246 


13.0+  2 
19.9.+  2 
21. 4.+  2 


7 

7 

7 

7  37.6;+  2 

7  39.6  +  2 


7 
7 
8 
8 
9 


21.5 
59.3 

1.2 


-1.0547; 
-0.4237 


0.5575 
0.55S(> 
0.558K 
0.5590 


0.1423 
0.1143 
0.1085 
0.0981 


-0.23;W  0.5590 


7.9,-0.y!M7 

9.3,-0.59GS 

25.01-0.4657 

26.9-0.6614 


43.3;+  2 

51.0+  2 

21.l'+  3 

44.1'+  3 

4.9i+  3 


O.5.50O 
0.55'K) 
().5r.JK) 
0.5590 


I 


30.5  -0.6274 
37.9^0.0012 
6.9-0.1195 
29.0+0.(»-t:n 
49.2+O.OOM 


+0.0981 
0.0978 
0.0977 
0.0971 
0.0970 


9 

12 

15 

23 

88    0 


5.41+  349.6 


0.5590+0.0969 
0.5:)90|  0.0966 
0.5590  0.0954 
0.5591'  0.0945 
0.5591 


31.8 
41.3 
35.3 
13.5 


+  7 
+10 

-  6 

-  5 


8.7 
11.5 
11.4 
34.6 


I 
-0.0866.  0.5591 


+1.2:W9!  0.5591 
+0.4879' 0.5591 
-0.634710.5587 
+0.8266  0.5587;  0.0580 


0.0937 

+0.0937 
0.0857 
0.0783 
0.0595 


Limlt- 
inK  I'iir- 


X..  s. 


-171-73 


+  19-57 

+14-62 

+i9-5(; 

+50-25 


+90+31 
-28'-71 
-14-70 
+42-30 
+90+  6 

I 
+90+29 

+05-  S 
+69  -  3 
-23-66 
+18-47 

+28  -3(; 
-19  -«>5 
+  8-59 
+15-50 
+  4-63 


+  6-61 
+41-23 
+35-30 
490  +  11 
+•12  -23 


14  18.5+  8  0.6+1.0343  0.5.^170^0.0243 

15  7.8.+  8  48.1+0.5532!  0.5568  -rO.0224 

I  I  I 


+36;-28 
+84  +55 

+74'+  4 

+  5-58 

90  +25 


h90'+42 

^81  -» 13 

I 


MARCH. 


Tauri 
Tauri 
Tauri 
B.  T&uri 
T&uri 

Geminorum 

Geminorum 

Geminorum 

B.  Geminorum 

B.  Geminorum 

Geminorum 
Geminorum 
Geminorum 
Geminorum 
B.  Geminorum 

Geminorum 


5.4 

+2.15 

5.1 

2.22 

5.0 

2.26 

5.8 

2.30 

4.7 

2.34 

5.9 

+2.39 

6.1 

2.41 

6.2 

2.41 

6.5 

2.54 

5.8 

2.59 

5.2 

+2.65 

5.9 

2.64 

3.5 

2.69 

6.0 

2.72 

eA 

2.71 

+5.7+25    5.2 
5.41  25  51.2 


4.5 
4.0 
4.5 


24  32 

24  14.4 

25  56.8 


+3.2+24  26.4 
2.8|  23  59.9 
2.7|  23  46.2 
1.7:  24  39.7 

40.5   23  42.1 


0.0 

-0.6 

1.8 

1.8 


6.4    2.71     2.4 
1 5.3  l+2.7d -2.4[ 


+24  20.1 
22  45.8 

22  8.1 

23  6.3 
21  42.1 


+21  36.9 


8 


450 

9  2t) 

13  39 

17  12 

17  39 

23  48 
159 
2  17 

1141 

18  28 


7-1 
0  +  2 
2+  6 
9'+  9 
7'+10 

.7-  7 
6-  5 
9;-  5 
0+  3 
2+10 


57.8  +0.4652 

30.9  -0.4434 
32.3-0.881S 
58.7;+1.09(K) 
24.61-0.7947 

39.0'+0.5693 
32.6;+0.9;J33 
M.9  +  l.ia58 
49.3;-0.45(K) 
23.0'+0.0169 


0.5.>:i9 -0.0101 
0.5526.  0.0209 
0.5513-  0.0:W)5 
0.5502i  0.0386 
0.5500.  0.0396 


0.5478-0.0533 
0.5170  0.0581 
0.5469'  0.0588 
0.5132  0.0788 
0.5-102  0.0927 


3 


23  21.0'-  8  53.8;-1.1599  0.5380-0.1024  -34-66 
0  44.7;-  7  32.8 +0.4325: 0.5374  0.1051  -70-  2 


7  48.7-  042.4140.3361  0.5343  0.1184 
9  24.1+  049.91-0.9278  0.53:Mi  0.1213 


-62-9 
-13-67 


+73 

+16 

+90 
-5 

82 
+J)0 
+<K) 

16 
1+42 


I 
+  9 

-42 
+31 

4-15 

-04 

+10 
+32 
+50 
^8 
-23 


^  4M  ^«'  ■  vr  mm    ^i^  •  mm  .    •    '^^  *     •  mmwm  a        *% 

11 21)  .1+  'ixi:sk^AW^ 


^  r^o  .S)\^  A^vs  ^  .KVi\  -^  \*iw 


i^\n\- 


•i 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MARCH. 


Tbb  Stab's 


Name. 


).  Sootpii 
I.  Sootpii 

tSooqm 
Soorpii 
i.  Scorpii 

B.  Soorpii 


Soorpii 
.  Soorpii 
B.  Sooipii 

B.  Ophiuchi 

Ophiuchi 
B.  Opbiuchi 
B.  Ophiuchi 

<^h.  {Utttar) 

Ophiuchi 

^hiuchi 
B.  <^hiuchi 
6.  Ophiuchi 
6.  Ophiuhci 

Ophiuclii 
Sagittarii 
Sagittarii 
Stgittarii 
Stgittarii 

B.  Sagittarii 
B.  Sagittarii 

Sagittarii 

Sagittarii 
B.  Sagittarii 

Sagittarii 
B.  Sagittarii 

Sagittarii 

Sagittarii 
3.  Sagittarii 

3.  Sagittarii 
Sagittarii 
3.  Sagittarii 
3.  Sagittarii 
).  Sagittarii 

Sagittarii 
).  Sagittarii 
Sagittarii 
Sagittarii 
Gapricomi 

Gapricorni 

Capricorni 

Gapricorni 

3.  Gapricorni 

3.  Gapricorni 

!•  OBpnconu 
393ff8''—1917- 


MMg. 


6.4 
6.7 
6.2 
5.8 
6.3 

6.0 
4.9 
3.1 
4.8 
6.1 

6.3 
5.8 
6.2 
6.3 
5.4 

5.1 
3.4 
6.3 
6.3 
6.0 

6.1 
4.8 
5.5 
6.0 
5.2 

6.4 
6.4 
2.9 
5.7 
5.8 

6.1 
5.7 
5.0 
5.1 
5.9 

6.3 
3.9 
6.5 
6.4 
5.5 


I 

/ 


Red  *xis  from 
1917.0. 


A« 


k2.42 
2.39 
2.40 
2.38 
2.38 

k2.39 
2.34 
2.36 
2.32 
2.26 

+2.19 
2.18 
2.18 
2.14 
2.14 

+2.09 
2.08 
2.06 
2.08 
2.06 

+1.92 
1.88 
1.88 
1.87 
1.82 

+1.82 
1.79 
1.76 
1.72 
1.69 

+1.67 
1.67 
1.60 
1.59 
1.59 

+1.56 
1.53 
1.53 
1.49 
1.46 


A8 


Apparent 

Derlina- 

tion. 


// 


-8.4 
8.6 
8.3 
8.5 
8.0 


-24  30.0 

23  23.0 

24  14.6 

23  28.0 

24  12.8 


-7.6 
7.8 
7.3 
7.0 
6.7 

-5.6 
5.7 
4.8 
5.0 
4.6 

-5.1 
4.6 
4.8 
4.1 
3.7 

-3.2 
3.3 
3.0 
3.0 
2.8 

-1.9 
2.0 
1.5 
1.7 
1.7 

-1.5 
0.9 
1.3 
1.3 
1.1 

-1.0 
1.2 
0.6 


0.4 


-25  16.1 

23  58.3 

25  23.8 

24  56.1 
24  18.G 

-24  58.1 

24  51.9 

26  24.2 

25  9.3 

26  29.0 

-24  11.9 
24  55.1 

24  10.2 

25  52.3 

26  12.5 

-24  52.4 

23  48.6 

24  17.0 
24  21.9 

23  43.2 

-25  38.2 

24  57.2 

25  28.2 

24  5.7 
23  34.6 

-23  54.7 

25  5.7 
22  50.9 

22  46.6 

23  16.8 

-22  48.8 
21  51.9 
2319.3 


1.0  2147.8 


22  3:^.5 


5.5'+1.42  -0.4-2156.5 


6.1 
5.1 
6.0 
5.5 

'5.2 
j5.0 

15.6 
6.2 
5.9 


1.40     0.4  21  29.2 

1.30!    0.3|  19  57.7 

1.27  -0..3  19  15.4 

1.14!  +0.7!  19  22.7 


+1.10'  +0.7-18  20.1 
1.09;  0.6;  18  5.3 
1.09i  0.9;  18  51.5 
1.05'  0.5'  16  4S.7 
1.02     0.6   16  25.2 


/ 


5.7l-hO,95  +1.0-16  21.1 
37 


At  Conjunction  in  R.  A. 


Greenwich 
Mean  Time. 


(1 
14 


15 


18 


h     m 

7  58.9 

8  54.6 

9  37.7 
9  59.9 

12   4.1 


Hour 
An^sle, 

JI 


h    m 

832.7 

7  39.0 

657.5 

636.2 

436.6 


12  31.2-  410.5 

14  54.2  -  1 53.0 

15  6.6-  141.0 
18  48.5+  152.5 


23  27.1 

6  50.1 
6  54.7 
9  35.0 

11  44.2 

12  58.6 

14  3.2 

15  37.8 

16  52.1 

17  33.9 
19  28.1 


16    4  38.2 


+  620.5 

-10  33.6 
-10  29.2 

-  7  55.1 

-  551.0 

-  4  39.6 

337.4 
2  6.4 
055.1 
014.9 
134.8 


+0.3325 
-0.9104 
-0.0659 
-0.9057 
-0.2761 

+0.7956 
-0.7160 
+0.7571 
+0.0611 
-0.8078 

-0.3534 
-0.4625 
+1.0820 
-0.2324 
+1.1315 

-1.2300 
-0.4858 
-1.2521 
+0.5066 
+0.8721 


+1023.2-0.2622 

6  34.8-1144.0-1.2687 

7  46.6-1035.9.-0.7293 


-1012.8-0.6271 

I 


8  10.7 
1116.71-  714.1!-1.1204 

13  59.6-  437.7I+I.OO26 
15  7.1-  3  32.81+0.3709 
17  39.2-  1  6.0+1.0845 
20   0.3+  1   8.7'-0.13(>6 


+  2  54.2-0.5048 


2150.1 


23    9.0+  410.0-0.0487 

17    0  18.3,+  5  16.5+1.2583 

4    2.0+  8  51.5-0.6579 

4  24.3'+  9  12.0-0.6924 

445.3;+  9  :i3. 1-0. 14-17 


6  59.3 

812.7 

9  48.3 

11 18.4 


+11  41.7,-0.3778 
-11   7.71-1.2010 

-  9  35.0  +0.4580 

-  8   9.1.1-0.9036 


x" 


0.5723 -0.0803  lf40|-23 
0.5729  0.0780  -29-90 
0.5732  0.0763  +18-45 
0.5735  0.0754  -28-90 
0.5746  0.0703 1+7-58 


0.5749 
0.5761 
0.5762 
0.5781 
0.5803 

0.5832 
0.5833 
0.5842 
0.5849 
0.5852 

0.5856 
0.5860 
0.5863 
0.5865 
0.5869 

0.5884 
0.5885 
0.5886 
0.5887 
0.5888 

0.5888 
0.5887 
0.5887 
0.5885 
0.5883 

0.5882 
0.5881 
0.5876 
0.5874 
0.5874 


M).0691 
0.0632 
0.0627 
0.0532 
0.0411 

-0.0214 
0.0212 
0.0139 
0.0081 
0.0047 


-0.0017  -611-83 
+0.0026 

0.0061 

0.0080  +45 

0.0132 


f64 


+0.0388 
0.0442 
0.0475 
0.0486 
0.0572 

+0.0647 
0.0678 
0.0747 
0.0811 
0.0861 


+0.0896  f20-44 


0.5870+0.1103 


0.5868 
0.5864 
0.5861 


14  33.2-  5  2.1+0.2723  0.5852 


16  49.9  -  2  50.7-0.0474  0.5847 

18  40.5-1   4.1-0.2537  0.5841 

0  55.2  +  4  55.8'-0.866G  0.5822 

0.5814 
0.5774 


3  17.1+  712.1-1.2019 
14  22.4;-  6   7.9+0.8277 


+0.1352 
0.1397 
0.1545 
0.1599 
0.1836 


17  39.0-  2  58.8+0.5462  0.5761  +0.19021+63-12 

18  17.5'-  2  21.7+0.2735  0.5758  0.1914  +47-26 
18  42.6'-  157.6+1.1221  0.5757  0.1922  +71+26 
21  4.0+  018.5-0.4621  0.5748  0.1067  +  9-70 
23    9.4+  219.3-0.4•^T2^Q.5n<^^<i.2flft^Wa-«5ft 


J 


\ 


\^ 


Limit- 

in«F»- 

Allels. 


N. 


65 

18 

k65 


S. 


+  5 

r90 

+  3 


4^-38 


-26 

-  2 

-  8 


-90 

-64 
-72 


k64+28 
■  3r56 
64+33 


-11-74 
-6:^-77 
-12 


+11 


4-57 
1-64-73 
20-90 
14;-89 
1-46-90 


+64+20 
+42-20 
+65+27 
+15-49 


-  4 


-74 


0.0927 
0.1026 
0.1036 
0.10451+16-50 


If  65 +50 
11 '-90 
13-90 


1+  5-65 

-49-90 

1761+51-16 


0.1135 

0.1 

0.1214 

0.1296  +411-26 


■241-90 

If 


+24-44 
+14|-56 
18-90 
|-44'-90 


+71 


+  5 


19    6  19.3+  ^l^.l+O.^m.^.^olXS.^.'IViftVA^^Vk 


!i^n' 


\ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCnXTATIONS. 

MARCH. 


Tm  Stae's 

At  CoNJUNcno.N  in 

R.  A. 

Llniit- 

imr  I'ar- 

Bllels. 

Nme. 

Ki«- 

Red 'tis  firom 
1917.0. 

Apparent 

Deolioo- 

tlon. 

1                             1 
Ormiwlch  1    "f'lJ    '       ,.     I       . 

llA*n  Tim*    1     Angle,                 >           1        J'' 

y' 

-0.0589 
0.0674 
0  0788 
0.0926 
0.1048 

N    SJ 

6.2 
6.0 
6.5 
5.8 
5.9 

A« 

1    AS 
ft 

+  2.7 

2.1 

2.0 

+  0.9 

-0.1 

Mean  iiulc. 

1      ^     . 

• 

f90 
+90 
-  1 
f27 
f51 

Geminorum 
t,  Geminorum 
i.  Geminorum 
!•  Geminorum 

Geminorum 

+1*92 
1.96 
2.05 
2.12 
2.18 

•       1 

+23  46.2 

23  22.5 

24  39.7 
23  42.1 
22  45.8 

d     h      m 

29  9  49.4 
13  41.9 
19   5.8 

30  148.8 
8   2.1 

+  4  4.4+0.8833  0.5508 
+  7  49.0+1.0716  0.5489 
-1058.2-0.7277  0.5462 
-  4  28.7-0.2538  0.542(; 
+  132.3+0.1015:0.5393 

• 

+28 
+41 
-65 

-:^7 

-16 

Geminorum 

.    Geminorum 

1.  Geminorum 

Geminorum 

Geminorum 

3.5 
6.0 
6.4 
5.3 
6.3 

+2.25 
2.28 
2.27 
2.28 
2.35 

-1.1 
1.0 
1.7 
1.8 
3.1 

+22   8.2 
23    6.3 
21  42.1 
21  36.9 
20  30.9 

15  3.2+ 8 19.7  40.0089' 0.5355 

16  38.0'+  9  51.4-1.1873  0.5346 
18  17.0+1127.2+0.1563,0.5338 
18  42.3;+ll  51.7  +0.1992:0.5335 

31    3    9.1-357.5.+0.2994|0.5290 

0.1179 
0.1 20S 
0.1238 
0.1246 
0.1390 

445 
-36 
f50 
+53 
+59 

-22 

-67 

19 

16 

13 

Satubn 
B.  Geminorum 

Geminorum 
L  Geminorum 
B.  Ouicri 

0.3 
6.2 
5.2 
6.3 
6.1 

+2.37 
2.40 
2.42 
2.43 

-3.9 
3.9 
4.2 
4.8 

+21  40.6 

19  32.2 

20  6.2 
20   2.6 
19   4.6 

4  11.1 

6  29.9 

819.2 

10  51.6 

12  50.6 

-  2  57.4  -1.1265  0.5281  -0.1407 
-043.0+0.9053  0.5272  0.1444 
+  1   2.9+0.0151  0.52f)2i  0.1473 
+  3  30.6 -0.2987! 0.r,250|  0.1513 
+  5  25.9+0.4679  0.5239.  0.1543 

-29-68 
*90   20 
+42  -  29 
+25  -46 
+71-6 

Guuni  (m^on) 

Guicri 

Oucri 

4.7  +2.44  -  5.6 
5.9    2.51     6.0 
6.2  +2.49  -  6.6 

+17  53.9 

18  35.9 

+17  19.1 

16  35.0 

22  12.4 

23  29.1 

+  9   3.5+1.1839  0.5221-0.1599 
-9  29.4-0.5127,0.5193  0.1679 
-  815.0+0.6876  0.5188-0.1690 

+90+40 
fl3-6l 
f  90  +  4 

APRIL. 


Guicri 
Gancri 
Guicri 
Guicri 


B.  Leonia 

D.   liSOnia 

Leonia 

Leonis 
B.  Leonia 

SezUntia 
^     Leonia 


B.  Leonia 
B.  Leonia 
Leonia 
B.  Leonia 
B.  Vii^g^inia 

»B.  Vliginia 
^  Virginia 
^B.  Vliginia 
^  Viig^nia 
^     l^iginia 

\  Jiginia 
*  H.  ViigiDia 
LG.  Viiginia 
;G.  Viiginia 

'O.Zibm 


/:. 


5.5 
6.3 
5.1 
5.7 

5.1 
3.8 
5.9 
6.2 
4.9 

6.3 
6.5 
6.1 
5.7 
5.3 

6.3 
6.3 
5.1 
6.2 
5.9 

6.5 
5.3 
6.0 
6.6 
5.6 

6.1 
5.5 
6.4 
5.7 
6.5 


+2.54'-  6.6 


2.68 
2.61 
2.61 

+2.68 
2.69 
2.73 
2.74 
2.74 

+2.79 
2.78 
2.83 
2.86 
2.88 

+2.90 
2.90 
2.90 
2.92 
2.94 

+2.98 
3.02 
3.06 
3.12 
3.14 

+3.14 
3.17 
3.18 
3.18 
3.20 


8.5 
8.9 
8.8 


+18  22.4 
15  39.4 
15  38.4 
15  53.9 


-12.0+1139.9 


-15.5  + 
15.7 
16.7 
17.9 
18.4 


12.8 
13.7 
14.0 
14.1 


1016.0 
9  19.4 
8  42.4 
8  26.3 


6  57.6 
6  6.7 
610.7 
2  24.1 
0  22.6 


-18.6  +  0  35.0 
19.0-  1  14.9 
19.2'  2  33.0 
19.3'  158.9 
19.8'    4  52.6 


-20.0-  5  15.8 
20.2|  9  0.0 
20.0  11  12.3 
19.2 
18.8 


14  56.5 


15  46.0 


-18.8-15  21.4 


6.3    3.W! 

14U.21:-. 


17.5 
17.4 
17.4 
16.4! 


17  49.1 

18  12.3 
18  20.2 
20   4.8 


15. 8.-20  49.7 


2  24.1 
12  27.9 


I 


-  5  25.3-0.981410.5174 


8 


8 


10    8.9  +  1  24.i;+0.3497 

15    7.0'+  613.7!^.8505 

23  23.8-  943.5,+0.1064 

019.2-  849.5+0.5860 

127.5-  7  43.2+0.6313 


13  55.2+  4  23.8-0.5304 

14  4.0+  4  32.3+0.3731 
1    5.4-  844.7'-1.1377 

14    2.2+  3  50.7-1.1165 
17  46.5+  7  28.7+0.2217 


22  58.6 -1127.9'-!  .2340 
128.8-  9  1.8+0.1773 
2  47.6-  7  45.1+1.2906 
7  10.4-  3  29.7i-0.3685 

13  58.6.+  3   7.0i+1.1818 


6 


8 


2  19.8-  8  53.0'-1.2904 
12  31.54.  1  0.0!+0.4IS5 
23  2.7^1113.3+0.4431 
18  9.3+  544.51+0.4104 
23  45.3,+ll   9.8j+0.1803 

0  1fi.8'+1140.3'-O.3015 
14  15.81+  111.91-0.3241 


15    1.4 
15  44.9 


1  56.l!-O.046.^) 

2  38. 11-0.0322 


+  4  20.6  40.2171  0.5130 
1542.2;+  7  29.21-0.372510.5118 
15  52.6;+  7  39.3;-0,6925  0.5117 

0.5057 
0.5044 
0.5027 
0.5026 
0.5024 


0.5009 
0.5009 
0.5007 
0.5016 
0.5021 

0.5030 
0.5036 
0.5039 
0.5049 
0.5068 

0.5114 
0.5158 
0.5213 
0.5327 
0.5363 

0.5367 
0.5462 
0.5467 
0.5472 


-0.l736|-16i-72 
0.18()2  +53-23 
0.1899  +2li-56 
0.1901  +  3-75 


2085 1+61 '-20 
90+  7 


-0. 

0.2127 
0.21JK) 
0.2197 
0.2206 

0.2278 
0.2279 
0.2326 
0.2360 
0.2365 

-0.2369 
0  2370 
0  2370 
0.2367 
0.2358 

-0.2321 
0.2272 
0.2201 
0.2020 
0.1953 

-0.19-16 
0.1749 
0.1737 

o.\ric^ 


[+13-73 
(•)3-21 

h24-85 


+47-33 

+79  -  8 
+83-6 


-22 
+53 


-32 

+51 

+87 


-88 
-30 


-89 
-32 

+38 
+22-62 
f85|+28 


■AO^-90 
+6-l!-19 
4(M!-18 


+59 
+44 


+15 
+15 
+29 


-19 
-31 

-63 
-A4 


UmV4& 


23    6.4+  944,7\+0.5>WnQ.^^m^.V^*^V^V'^ 


A 


9    4  10.7\-921.?>^0.T>^\?>\Ci.^^W,-^A^\'^ 


.^\\.Wc- 


^ 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIO 

APRIL. 


Thb  Stab's 


Name. 


18  G.  librae 
43  B.  Librae 
47  G.  Librae 
64  G.  Librae 
169  B.  Librae 


177  B. 
42 

31  B. 

32  B. 

40  B. 

60  B. 
57  B. 
24  G. 
27  G. 

41  G. 


Librae 

Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
ScoiT)ii 
Scorpii 
ScoiT)ii 


85  B.  Scorpii 

19  Scorpii 

6  Scorpii 

22  Scorpii 

126  B.  Scorpii 


88  B, 
2G 

137  B. 
39 
6 

191  B. 

b 
i:\H  G. 
51 
151  G. 

63 
4 
7 
9 
1 

67  B, 
70  B. 
24 
117  B. 
26 


Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 

Ophiuchi 
Sagittarli 
Sa^ttarii 
Sagittarli 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 


28  Sagittarii 

30  Sagittarii 

y*  Sagittarii 

y^  Sagittarii 

154  B.  Sagittarii 

168  B.  Sagittarii 

o  Sagittarii 

191  B.  Sagittarii 

199  B.  Sagittarii 

222  B.  Sagittarii 

^       Sagittarii 


Uag. 


6.1 
6.7 
6.1 
5.8 
6.0 

6.2 
6.0 
5.4 
5.3 
5.4 

6.4 
5.7 
6.2 
6.8 
6.3 

6.0 
4.9 
3.1 

4.8 
6.1 

6.3 
5.8 
6.3 
5.1 
3.4 

6.3 
4.3 
(5.3 
4.8 
6.0 

6.1 
4.8 
5.5 
6.0 
5.2 

6.4 
6.4 
5.7 
5.8 
6.1 

5.0 
6.2 
5.0 
5.1 
5.9 

6.3 
3.9 
6.5 
6.4 
5.5 


15.5 


Red'Dsfrom 
1917.0. 


A« 


A< 


+3.21 
3.22 
3.22 
3.21 
3.20 

+3.19 
3.20 
3.19 
3.18 
3.19 

+3.18 
3.15 
3.16 
3.15 
3.15 

+3.17 
3.13 
3.16 
3.12 
3.08 

+3.03 
3.03 
3.00 
2.95 
2.95 

+2.92 
2.92 
2.96 
2.89 
2.94 

+2.82 
2.77 
2.77 
2.76 
2.72 

+2.72 
2.69 
2.61 
2.57 
2.57 

+2.51 
2.49 
2.48 
2.48 
2.48 

+2.44 
2.41 
2.41 
2.36 
2.33 


tt 


-15.7 
15.7 
14.6 
14.0 
12.6 


-20  68.9 
21    2.8 

21  42.8 

22  5.8 
22  62.2 


-12.6 
12.3 
11.3 
11.4 
10.9 

-10.6 
10.7 
10.4 
10.5 
10.0 

9.7 
9.6 
9.3 

8.8 
8.2 

•  6.8 
6.8 
5.9 
5.8 
5.3 

•  5.3 
5.3 
4.6 
5.0 
4.2 

-  3.] 
3.1 
2.7 
2.6 
2.3 


Appvent 

Dedliuk 

Uon. 


-22  63.0 

23  33.2 

24  17.4 

23  44.1 

24  35.7 

-24  30.1 

23  23.0 

24  14.6 

23  28.0 

24  12.8 

k26  16.2 

23  68.4 

25  23.8 

24  56.1 
24  18.6 

-24  58.1 

24  51.9 

25  9.3 
24  11.9 
24  55.2 

-24  10.2 

24  6.1 

25  52.3 
23  54.0 

26  12.5 

-24  62.4 

23  48.0 

24  17.0 

24  21.8 
23  43.2 


-  1.3-25  38.2 


1.3 
0.8 
0.0 


24  57.2 
24  5.7 
23  34.0 


0.3   23  54.7 


-  0.5,-22  28.8 

-  0.3|  22  15.5 
+  0.11  22  50.9 

0.11  22  40.6 
0.4j  23  10.8 

+  0.5-22  48.8 


0.4 
1.1 
0.8 
1.6 


2151.8 
23  19.3 

21  47.8 

22  %ZA 


At  Cowjuacnoy  nr  R.  A. 


Oreenwlch 
Mean  Time. 


d 
9 


10 


h     m 
4  38.4 
9    7. 
13    5.21 
17  23.3 
2  31. 


h  m 
1-854.1 

436. 
-  0  46. 

323.! 
49.1 


0-1149.0-0 


310.4 
3  33.2 
915.0 
9  16.3 
11 11.6 

13  24.3 

14  19.6 
16   2.4 

16  24.6 

17  28.0 


11 


17  65.0 
2017.3 

20  29.6 
0  10.6 

4  48.4 

12  11.1 
12  15.8 
17  5.7 
19  25.1 

21  0.0 


22  14.6 

22  45.0 

22  56.6 

12    0  45.8 

0  51.4 

10    5.4 

12  3.0 

13  15.6 
13  39.9 
16  47.9 


Hour 

AuRle, 

H 


8+0 
4+0 
8+0 
2+0 


-11 11. 
-10  49. 
-  5 19. 
-618. 
-3  27.7 


0-0 


119.9 
026. 
014.6 
035. 
2  34. 


+ 
+ 

+  5  29.4 
+  9  1.9 
-10  30.9 


.6834 
.0965 
.2522 
.0978 
141^ 


.1970 
.4658 
.6892 
.1063 
+0.8391 


0+0 
9+0 
61+0 


+0.5584 
6813 

+0.1626 
.6754 
.0446 


6-0 


8-0 
7-0 


3  0.6+1.0263 

6 17.51-0.4810 

40.9909 

+0.2994 

-0.6649 


13 


19  32.8 

20  41.2 
138.4 


3  25.3-0.1043 
3  20.8-0.2135 
117.8+0.0206 


3  31.8 

5  2.9 

614.7 
643.9 

6  55.1 
840.0 
8  45.4 

6  22.2 

4  29.3 
319.5 
2  56. 
0   4.5 


+  242.9 
+  3  48.6 
+  8  34.2 

3  29.9+1021.4 

4  50.0+1138.4 


6  39.3-10 36.6 

8  28.1  i-  8  52.0 

9  47.9 i-  7  35.3 
10  10.7-  713.3 


-0.9776 
-0.2307 

-0.9983 
-1.0651 
+0.7656 
-1.2497 
+1.1336 

+0.0005 
-1.0099 
-0.4675 
3647 
-0.8597 


2-0 


10  32.1 


-  6  52.8 


+1.2765 
+0.6504 
+0.1380 
-0.2385 
+0.2211 

-1.0770 
-1.1291 
-0.3926 
-0.4274 
+0.1248 


0.6561-0 

0.5592 

0.5618 

0.6646 

0.6701 


0.5705pO 

0.5707 

0.5739 

0.5739 

0.5749 


O.676O|-0 
0.5765  0 
0.5768  0 
0.6770  0 
0.5780  0 


0 
0 
0 
0 


0 
0 
0 
0 


0.5782-6 

0.6792 

0.6793 

0.5808 

0.5825 


0.5847 
0.5847 
0.5857 
0.5861 


0 
0 

-0 


0.5863+0 


0.5865 
0.5865 
0.5866 
0.5867 
0.5867 


0.5870+0 

0.5870 

0.5869 

0.5869 

0.5866 


+0 
0 

0 
0 
0 


0 
0 
0 
0 


\ 


12  48.5-  4  41.7-0.1104 

14  3.3  -  3  29.7'-0.9409 

15  40.8-  156.0+0.7328 
17  12.8-0  27.6-0.6415 


0.5862 
0.5860 
0.5852 
0.5848 
0.5845 


+0 
0 
0 
0 
0 


0.584040 


0.5835 
0.5832 
0.5830 


0 
0 
0 


0.5830  0 


0.5823 
0.5819 
0.5814 
0.5808 
0,5796 


+2.29W  1.7\-21  5(i.\>\       2^  ^\.i^  \XA.'^^,'KL\«vVi.\,-;'^ 


+0 
0 
0 
0 
0 

\ 


OCCULTATIONS,  1917.  581 

ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 
APRIL. 


,1fi?EX'; 


Sifijf 


-21  20.1 
19  67.7 
Ifl  15.4 
19  22.H 
18  29.0    : 

-18  5.3 
IC  48.IJ 
16  2.^.1 
0  21.0 
14  48.2 

-13  32.7 
13  1  t.O 
1155.6 
10  67,0 

9  27.8 

-99! 


5  511.2+1 
13  22.3 
13B0.1 

2123,6 
16    0  5».9 

2  47.B  + 


17    0  35.5  <■  4   3.3 


7  30.8 

-  5  15.4 
4  39.3 
3  59.1 

2  60,3 

-  0  9.8    : 

+  0  48.1 
0  40.1 
138.6 

3  1.6 


.9+9.5335 
0,2145 
6-0,1913 
3  +1 ,2334 
,4  -0.230^ 

,9+0.1228 

(i40.(iW)4 

D.:wofi 
.9  -0.13: 
1-1,0534 

-0,7241 
1.10117 

+1,!:KG 
-1.2366 
+1.3042 


10  7,8-! 
U3I,I- 
19  30,3  - 


I  0.575.-1  ( 

0,574S  C 

«  0.5695  { 
0,5680 

0.5677 
0.5HHA 

0.5655 
0.562:- 
0.6622 

0,6691+1 
0.5577 

0,5571 
0,6553  { 
0.5546  C 

0.5M4+< 
0,5.i:M  ( 
0,5507  ( 
0.5506  C 
0,5500  C 

7  0,5500  rf 


+0.1877 
0.1027 
0,1!>64 


•4-52 
+74+38 
!3-M 


0.2567  t90>  2 

0.2565  ►.5.J-29 
•   0.-2m>  ►66-20 


+24    6,7    ; 
24  17.9 
24  16,3 
23  41.6 

+23  51.1 
23  10.1 
23  48,1 


25  26.2 
24  6.6 
23  56.0 

+24  27.7 

23  49.3 

24  65.5 

24  9.6 

25  6.1 

h23  59.2 


2  4,5+027.7-0.8795  0 
2  6.4+  029.5-1.0721  0 
2  9,9+  033,01-1.0388  0 
217.41+  040,2-0.4207  < 

2  46.3+  1   8.o!-0.5409 

3  8.5J+  1 29.4|+O,2081 
3  28,4'+  1 48,6'-0.42.t9 
3  29,0j+  149.l|-0.5104 
6  47.41+  5   0.1+0.7790 

8  24,8!+  fi34.o!+0,8S09 

9  49.61+  7  55.6;+0,037S 

17  25,41-  845,4-1,084: 

18  2.2;-  810.0i+O,3497 
24    2    6.3i-  023.8+O.r 


7  35.2+  462.9+0.5250 
814.9!+  63l.3:+1.2214 

8  22.6J+  538.71+0.0507 


t  0,0966 

t   0,0965 
)   0,0902 


0,5734  ( 
0.5734  { 
0.5735  ( 

,573.-)' +0 .08]  2 
.573a  0.0777 
0.573(»  0,0588 
0.572J)  0.057-; 
0,5717   0.0361 


-11-66 

-23|-66 


iw+3a 


0.57051+0,023: 
"  "703|  0,0215 l+«5l+5£» 
0.570.1  0,0212 
0,669 1  [+0.0106 


riniUsd 
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35         SoittantiB 
1?       Leonie 
y*       LconiB 

38S  B.  I  Willis 

431  B.   Leonis 
13  Ji.    Virginia 

64  II.  VirginiB 
g  Vir^'iiiiB 
"-i-  "  Virginis 
Vii^'inia 
YirginiB 


83 


I  2.751  1 

I  2.791  1 

It  2.83'  2 

5  +2.91'-2 

S  3.02'  2 

l>  3.101  2 


*5  10,S 
0  20.5 
2  24.1 

4-  0  22.6 

-  1  14.i) 

2  3;(.0 


9  0.0 
11  12,3 
U&O, 


SS         Virginia 


I    9   5.6'+  1  3.4, 
20  15.9'+I1 55.2  +1.25061 0. 
22    4.81-1018.91-1.3244  0. 

!  149.7:- 640.3*0.0206 
9  32.8:+ 050.0|-0.0081 
10  51.HV  2  6.81+1.1072 
]514.9;-i-  622.51-0.5413 
22   3.4-11   0,5'+1.0224 

(  8  23.3- OM.2[+1.2732 
20  3H.8,+1051,0|-t0.312G 
'    ^    ■■.0-269.6+0.3626 


4990-0.23 
4999  0.23 
5001   0.23 


-15  2\.A        %  a.ti^^«..W 


.\'(.\S\Ji.«: 


'S.liSHWt^ 
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The  8TAB*a 


I.  Vilginis 
|.  Yiiginis 
h  Viiginifl 
h  libra 
}p  libne 


}.  Libne 
B.  libra 
G^.  libne 
S.  libxs 
B. 


B.  libne 
libne 
B.  Scorpii 
B.  Scozpii 
B.  Scorpii 

B;  Scorpii 
B.  Scorpii 
Q.  ScQipii 
0.  Scorpii 
&.  Scorpii 

B.  Scorpii 
Scorpii 
Scorpii 
Ophiuchi 
Soozpii 

B.  Scorpii 
B.  Ophiuchi 

Ophiuchi 
B.  Ophiuchi 

Ophiuchi 

B.  Ophiuchi 
Ophiuchi 

3.  Ophiuchi 
Ophiuchi 
Ophiuchi 

Sagittarii 
Sagittani 
Sagittarii 
Sagittarii 
3.  Sagittarii 

Sagittarii 
B.  Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 

Sagittarii 

3.  Sagittarii 

3.  Si^ttarii 

Sfl^ttarii 

'.  Sagittuii 


Red*nsfrom 
1917.a 


Aa        Aa 


+3.70 
3.71 
3.74 
3.73 
3.75 

+3.75 
3.72 
3.74 
3.73 
3.74 


/ 


Apparmt 

Iieoliiui- 

tion. 


/» 


rl9.2-17  19.2 


19.2 
19.1 
18.4 
17.8 

-17.7 
17.7 
16.5 
15.8 


18  12.3 
18  20.2 
20    4.R 

20  49.8 

-20  58.9 

21  2.8 

21  42.8 

22  5.8 


14.31  22  52.3 

^14.2  -22  53.0 
14.0  23  33.2 
13.0  24  17.4 
13.0  23  44.1 
12.6  24  35.8 


+3.67 
3.66 
3.71 
3.65 
3.61 

+3.57 
3.57 
3.57 
3.53 
3.53 

+3.46 
3.43 
3.42 
3.37 
3.34 


-12.2 
12.1 
11.9 
11.9 
11.4 

-11.2 
10.9 
10.7 
10.6 
10.0 


-24  30.1 

23  23.0 

24  14.6 

23  28.1 

24  12.8 

-25  16.2 
23  58.4 

25  23.9 

23  15.6 

24  56.2 


9.1  -24  18.6 
7.4j  24  58.1 
7.5  24  51.9 


6.4 
5.6 


25   9.3 
24  55.2 


5.4  -24  10.2 
5.4  24  6.1 
5.0  25  52.3 

5.0  23  54.1 
2.7   24  52.3 

-  2.5-23  48.6 
2.2  24  17.0 

2.1  24  21.S 
1.5!  23  43.2 
0.4   24  57.2 

0.4-24  5.7 
0.7;  23  34.6 
1.0,  23  54.7 
1.0  22  28.8 
1.3:  22  15.5 


+  1.8-22  50.9 
1.81  22  46.5 
2.0!  23  16.8 
2.4;  22  '1S.8 
2.3'  21  ^l.^ 


At  Conjunction  in  R.  A. 


Mean  Time. 


6 


10 


Hour 

Ani?le, 

1! 


I 


t'    I     y" 


+1035.1  -D.3055  0.5505-0.1739 


d    h      m 

6  2151.3  

22  36.3+11  18.61-0.02791 0.5510!  0.1727 


23  19.2 
6  34.0 

11  33.4 

12  0.7 
16  25.0 
20  18.8 

0  32.3 
9  29.7 


+12  0.0|-<).0120  0.5516|  0.1716 

-  5  0.0 +0.6237!  0.5572|  0.159-1 

-  0 11. l!+0.6:^57l  0.56111  0.1504 


+  015.21+0.7277  0.5614-0.1495 
+  4  30.1 1+0. 1549  0.5648|  0.1410 
+  815.5;+0.3179  0.5676|  0.1332 
-1 1 40.2+0. 1737'  0.57071  0.1243 
-  3  2.7 -0.0451;  0.5767'  0.1042 


-  2  25.4 -0.0987;  0.5771-0.1027 

-  2  3.9;+0.5592!  0.5774-  0.1018 
+  3  18.5' +0.791 7j0.5808|  0.0884 


10    8.4 

10  30.8 

16    5.9 

16    7.2!+  319.8'40.2139  0.58()8i  0.0884 

18    0.3 


20  10.3 


+  0  8.6;+0.944r  0.5818'  0.0838 


+  713.6  +0.669S  0.5830  -0.078:J 


21    4.6+8   5.9-0.5r)7:M).5835 

21  46.6'+  8  46.3+0.28f»5  <).58;J8 

22  8.21+9   7.0 -0.5-195!  0.5840 
8    0    9.21+1 1   3.4  +0.0796  0.5851) 


0  35.7;+l  I  28.9 +1.1419  0.585:^ 

2  55.2-10 17.0 -0.3 179  0.5863 

3  7.3-10  5.4 +1.1 1 16' 0.5864 


-  8  22.3-1.2011  0.5872 

-  637.1+0.4326  0.5881 


4  5-1.6 
6  4-^.0 


11  16.4-  2 15.31-0.41 6-1 
18  30.5!+  4  41.6+0.0525 
18  35.11+  4  46.1-0.0556 
23  19.6+  9  19.2+0.1811 


0.0760 
0.0743 
0.0734 
0.0682 

-O.0671 
0.0610 
0.0605 
0.0558 
0.0510 


0.5897  -0.0388 


0.5917 
0.5917 


0.0191 
0.0188 


O.5927J-O.0056 
9    3    9.61-11   0.0-0.059 1 i0.5932'+0.0051 


4  22.81-  949.7-0.8l8S 

4  52.7-  9  21.0-0.8843 

5  4.1-  910.0+0.9322 

6  51.3-  7  27.1'-1.0616 


0.5933 +0.0085  h29|-90 
0.5933 


0.5934 
0.5935 


16    1.5;+  121.1+0.1892  0.5933 


17  57.3+  312.4-0.8116 
19  8.7+  420.9-0.2714 
10  32.6+  443.9-0.1688 
22  37.8+  7  41.7-0.6566 
2  27.8+1122.6+0.^189 


0.5930 
0.5929 
0.5928 
0.5923 


0.0496 


7  21.1-  7  55.71+0.3455 

9  11.2-  6  9.9-0.0267  0.5K97 

10  30.4  -  4  53.9  +0.4319|  0.5892 

12  18.4-  310.1-0.857510.5886 


0.0592 

0.5915i  0.0696 

I 

0.5902+0.0826 


0.0874 
0.0909 
0.0956 


14    6.0-  126.7-0.907610.58791  0.1002 


15  25.0-  010.8-O.1733i0.5874+O.1035[+14i-51 

15  47.5+  010.8-0.207610.58731  0.1045  +13-53 

16  8.0+  031.2+0.3425:0.58721  0.1053  +43-22 


Limit- 
ing Par- 
ullels. 


N. 


ki6 

+31 
+66 
+66 

+69 
+36 
+44 
+35 
+22 


S. 


-59 
-42 
^2 
-6 
-6 

0 

32 
-23 
-31 
-44 


+19M7 
+56 


+66 
+34 
+65 

+62 

-  8 
+36 

-  8 
+25 

+65 
+  2 
65 
-54 
+44 

-  4 
+19 
+13 
+25 

12 


-9 
+  6 
-29 

+16 

-3 
-80 
-25 
-79 
-36 

+34 
-63 
+30 
-89 
-16 

-^ 

-38 
-44 
-30 
-44 


0.01)99  -33-90 
O.Oiai  +64+15 
0.0155  -45.-90 
0.0410 1+29 -30 

+0.0463  h26-90 


5-58 


0.0507  l+W'-51 
-15-90 
+65+  9 


[+41.-21 
+21.-42 
+47-16 
-24;-90 
-26:-90 


1 8  23.8  +  2  '41.0  +0 AaOT' 0*.5s(i2.\  QAVV^l^^jJJbi 

19  37 .8+  3ry2A-0.1\b'l\^.^'$»W.^.\\\^V^*^\^ 


6.5  }+3,29'+  3,1-^23  19.3  I       21  14.5  +  5 25.\  +0.^b'i'iv^.^^^^^.VaWS^'^'V^ 
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O^O'J-O.t 

QMIO' 

0.5457 

fl.54Jl 

0.6431 

0,54mi 
O.M()5 
0.5403 
0.5.140 
0.5328 

0.531  li 
0.53(H) 
0.5288 
0.5L><i4 
0.5230 

0.5223  -O.r 

,o.5iya  0 

,03151  ( 
10.5134  < 
0.5133  ( 


0.50oa 
0.5034 

0..5008 
0.5007 

0.5003 
0.4U7U 
0.4U'; 

0.4!)70 
i0.4a71 

,0.4974 
i0.4!ISl) 
I0.4DU4 
10.4307 
I0.50(e 

OJ)030 
10.&071 
10.5133 
;  0.5101! -0. 


Sim. ' 


1119  MI0+2A 
1206  M7J-50 


■22-46 
fflOtSS 
■24-43 
■2!li-10 


■0.12S3 
0.1264 
O.i-270 
0.1412 
0.14GS 

-0.14D4 
0.1532 
O.I5«l 
0.1015  IfSOJi-  4 


0-20; 

0.2110 
0.21117 
0.2173 


0.2^45 
0.2290 
0.2304 

J1.2312 
0.2;UR 

o.2;ki 

0.2320 
0.2317 

■0.2307 

,2279 
.2224 
.215G 


-0.2008  iW-t32 


32'-47 
-00.-21 
20' -«2 

•45; -35 

AS';  32 
-10,-83 
-3.>,-46 
t80ii5l 
•001*34 

•oo'-t-i? 

f30'-51 

■i'nl-53 


■S3 -.22 
M7'-33 
t40-29 


1  ]057.4-f2   8.3+0.2613  0.5334-0.1933  ^ 

16  30.8t  7  31.0+0.0553  O..W7a;  0.11U8  ►37'- 

17  2.1'*  8   1.3|-O.4814'0.5382i  0.1912  ^ 

2  6  51.3'- 237 .o!-0,385slo.549E),-0.1720 

7  36.2-  153.6-0.107210.55051  0.170il 

8  18,r-  1 12.1  -0.0000  0.55111  0."  ~-~ 
15  33.0,-t  54ti.'.l!-*.bt.lW,(lJ&H\ft\%1%V«'-^ 
20  31 .1 +10  34  .S  ^  :51 1  b\Q  IAYl\  Q  \.»a*\«S 

20  58.5'+U  O.S*0.6lWO.')<ilV4l.\*S»V 
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The  Stab's 


At  CoNJUncnoir  dt  R.  A. 


Name. 


43  B.  Librae 

47  G.  Librae 

64  G.  Librae 

169  B.  Librae 

177  B.  Librae 


42 

31  B, 

32  B. 

40  B. 
50  B. 

67  B. 
24  G. 
27  G. 

41  G. 
85  B. 

19 
6 

P 
22 

126  B. 

88  B. 
26 
137  B. 
30 
6 

|191  B. 

h 
136  G. 

51 

63 

4 
7 
9 
1 
70  B. 

24 

117  B. 
26 

28 
30     • 

yi 

V' 

154  B. 
168  B. 
o 

191  B. 

109  B. 
222  B. 
50 


Librae 

Scorpii 

Scorpii 

Scorpii 

Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 

Scorpii 

Ophiuchi 

Scorpii 

Scorpii 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 

Ophiuchi 
Opliiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 
Sagittarii 

Sagittarii 
Sagittarii 
Sagittiirii 
Sagittarii 
Sagittarii 


253  B.  Sagittarii 


Hag. 


5.7 
6.1 
5.8 
6.0 
6.2 

5.0 
5.4 
5.3 
5.4 
6.4 

5.7 
6.2 
5.8 
6.3 
6.0 

4.9 
3.1 
4.7 
4.8 
6.1 


6.3 

5.8 
6.3 
5.1 
3.4 

G.3 
4.3 
0.3 
4.8 
G.i 

4.8 
5.5 
6.0 
5.2 
6.4 

5.7 
5.8 
6.1 
5.6 
6.2 

5.0 
5.1 
5.9 
G.3 
3.9 

6.5 
3.0 
6.4 
5.5 
5.5 


Red 'ns  from 
1917.0. 


Aa 


6.1 


+3.79 
3.81 
3.86 
3.96 
3.97 

+3.99 
4.05 
4.04 
4.08 
4.09 

+4.07 
4.10 
4.08 
4.11 
4.14 

+4.12 
4.16 
4.11 
4.17 
4.18 

+4.22 

A  •>*> 

4.25 
4.22 
4.24 

+4.22 
4.22 
4.27 
4.21 
4.24 

+4.20 
4.21 
4.21 
4.18 
4.21 

+4.16 
4.13 
4.14 
4.08 
4.0G 


A8 


tt 


-18.8 
17.4 
16.8 
15.2 
15.1 

1-15.1 
14.1 
14.0 
13.7 
13.2 

1-12.9 
12.8 
12.7 
12.3 
12.2 

kl.7 

11.7 

11.2 

10.8 

9.7 

8.0 
8.0 
6.8 
6.2 
5.8 

5.5 
5.4 
5.3 
4.9 
2.5 

2.1 
L7 
1.6 
0.9 
0.3 


Apparent 

DeoUxi»> 

tioa. 


Qreenwlch 
Mean  Time. 


-21    2.9 

21  42.9 

22  5.9 

22  52.3 
22- 53.0 

^23  33.2 
2417.4 

23  44.1 

24  35.8 
24  30.1 

^23  23.1 
2414.7 

23  28.1 

24  12.8 
2516.2 

n23  58.4 

25  23.9 
2315.6 
24  56.2 
24  18.6 

-24  58.2 

24  51.9 

25  9.3 
24  12.0 
24  55.2 

-24  10.2 
24    6.1 

23  54.1 

24  52.3 

-23  48.G 
24  17.0 
24  21.8 

23  43.2 

24  57.2 


+  1.4-24    5.7 


1.8 
2.2 
2.4 

2.8 


23  34.G 
23  54.7 
22  28.8 
22  15.4 


+4.08;+  3.2-22  50.8 


4.071 

4.O81 
4.05 
4.02 

+4.05 
3.98 
3.99 
3.99 
3.95 


3.3 
3.5 
4.0 
4.1 

+  4.7 
4.5 
4.8 
5.8 
6.2 


22  4G.5 

23  1G.8 
22  48.7 
21  51.8 

-23  19.3 

21  9.3 
2147.7 

22  33.4 
21  56.4 


d 
3 


+3.92+  6.5 -212^. 0\       1^  ^.t>^ 


A 


h  m 
121.6 
513.9 
9  25.5 
1818.0 
18  56.2 


Hoar 
AMle, 


h    m 

845.5 

5  1.4 

059.1 

733. 

810. 


5-0 


8-0 


1918.4+881. 
O49.7U1O  9.8 
0  50.9-10  8.7 
2  42.61-821.3 


7+0 


-  6 17.9 


4  50.9 

5  44.4 

6  25.8 

6  47.2 

8  46.5 
912.6 

1130.0  + 
1141.9  + 
13^7.5  + 

1515.1  + 
19  43.0  + 

6    2  49.2 
2  53.7 

7  32.G 

9  46.7 

11  17.9 

12  29.7 

12  58.9 

13  10.0 

14  55.0 
23  52.9 

6     1 46.0 


526. 
446. 
4  26 
231.5 
2  6.4 


0  5. 
017.0 
158.4 
341.8 
7  59. 


+0.1066 
+0.2755 
+0.1392 
.0633 
.1155 


.5394 
+0.7793 
+0.20J32 
+0.9337 
+0.6646 


.5658-0 


0. 

0.56911 

0.5726 

0.5796 

0.5800 


5-0 


.5527 
2805 
.5431 
+0.0849 
+1.1402 


5+0 
1-0 


6-0 


.3350 
+1.1137 
-1.1781 
+0.4456 

.3893 


0-0 


911.8 
9  7.5 
-  4  40.0 
231.3 
1   3.8 

+  0  5.1 
+  0  33.0 
+  043.7 
+  2  24.5 
+11   0.3 

-11 11.2 


+0.0868 
-0.0202 


0.58031-0 

0.5842 

0.5843 

0.5855 

0.5869 


0.5875-0.07' 


0.5879 
0.5882 
0.5894 


la 

0.12; 
0.10: 

0.19: 


la 

0.08! 
0.08! 
0.06! 
0.07! 


o.ot: 

0.07! 
0.06! 


0.5896  0.061 

O.5910M>.06( 
0.5911 


0.5920 
0.5929 
0.5951 


0.59781-0. 
0.5978 


—0  7338 

2  55.8-10   4.2|-o!l979 

3  19.2-  9  41.9-0.0958 
6  20.0-  6  48.4-0.5739 

10    4.4  -  3 13.1  +0.9195 


14  50.G 
16  37.9 


121.4 
3   4.4 


17  55.2+  418.5 
19  40.5+  5  59. 
2125.4+  7  40. 


00  40  r:I . 


8  54.3 
23    4.4,+  9  15 
23  25.1+  9  35.1 

136.81+1141.6 

2  49.0 


-0.0742 

4-0.1077 

+0.4364 

+0.2101 

-11  9.1-0.604G 


+1.0462  0.5934 


4  23.3-  9  38.6 

4  40.2!-  9  13.71-1.0760 

5  52.2'-  813.2-0.3034 


9 


+0.8721 


4.G,-  5  8.4 


.or 
o.or 

+0.2244!  0.59911-0.00 

+0.00: 
0.004 


-0.7401.0.5997 
-0.0108  0.6000 


-0.7610 
-0.8251 
+0.9732 
-1.0005 


0.6002 +0.01( 


0.05( 
0.06^ 
0.041 
0.03! 


0.6003 
0.6002 
0.6005 


+0.2533  0.6009 


+0.4284 
+0.0628 
+0.5178 
.7543 
.8016 


6-0 


3-0 


0.6007 
0.6007 
0.6006 
0.6002 
0.5996 

0.5984 
0.5979 
0.5975 
0.5969 
0.5963 

0.5958 
0.5957 
0.5955 
0.5946 
0.5940 


0.5932 
0.5927 
0.5912 


.^-  Wi.^: 


0.01 
0.01: 
0.01' 

0.04: 

+0.04J 
0.05 
0.05! 
0.06 

0.07: 

+0.081 
0.09< 
0.09; 
O.OOJ 
0.10: 

+0.10< 
0.10' 
O.IOJ 
O.IK 
0.1L 

+0.12( 
0.12: 
0.12- 
0.13! 
Q.I3' 


V 


.•&^^\^5«^^:^ 
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B  12  6.4- 
13  «.4  - 
1247.3- 

15  35,6l 
17  11.1  ^ 
17  42.64 
•  12G.Fl'i 
8  55.9- 

13  30.9- 
1418.3- 
19  17.2  4 
2140.0-1 


219.8 


■214.8*0. 

ii4i.n>o. 

■  7    .1.0+0. 

■337.«'+l. 
.  ITi-I.UO. 
'  254.4+0. 
51S.1-0. 

■  r>  50.7^-0. 


l.i«3s;o,rj7r* 

I.I721|fl..'i74(i 
l).9ia'>.0.574li 

o.i72i;!n.r.72R<(; 

.OK27|n..'i7lM  0.1! 
1978  0.57141  0.1! 


Vises 

).16I3 
).Hi»7  t72 


.0083'o.r,r.ns+0  2; 

10181 0.rif>8x  0.2; 
2041  o.ri.-.tiul  0.2: 

lKil4  O.ftMT   0.2; 
3224  0.5544'  O.Z 


10    6   0.0^1044.9'-1.2480 
12  18.4 
15  31.2 
21 49.1 
23  13.7 


-  1  :W.O  -0 
+  4:12.3+0. 
+  554.1+0. 


O.S.'iOfi  ifl.2- 
0-M79;  0,2' 
O-MOi;:  0.2- 
0.frf44  0.2- 
0.5439|  0.2' 


11    7  21.7 

19  13.2' 
2049.3, 

20  58.3 
18     1  17.1 

6  0.0 
12    5.0 

20  12.6' 

22  0.2 
18    7  4.-).l   . 

1027.2- 
1930.7- 
14  S50.3'' 
8  54.0- 
10  39.0.- 

134T.0r 
1430.4- 
1838.0.- 

21  2!».r* 

23  18.i:+ 


-1014.1+0.91 
+  II-I.I+l-l; 
+  247,0 +0..='>! 

►  255.7+0.71 
I-  7   (J.l  +0.8i 

m  39.8  +0, 


0.5392  0.2490 


-11 25.fi +0, 

4fi.9'-]. 

■  0   3.4  -0. 

1059. 

11    7.1*0. 
■0  25.0-0. 

02.1.0-1 
■5  42.0 -0. 

■  1-12.9-0. 

■  1  2.2-0. 
247.5+0. 


f>2i:'0..>.391  +0, 
323K|0.r):i92  0. 

7.=W!i  0.r,;wFi'  0, 
2.'-t2  O.ri-Kr.',  (I. 
8129  O.ri-llS  0. 

2.Wo.5424+fl. 
2.530  0.5447,  0, 
3207  0..'>4>a  0. 

.7828!o.MfM)  0. 

.U70i:0.5490  0. 


IS    0    IR'--  3  29.4+0. 


3  54.0.1 
9  2fi.2- 
14  35.6J- 

21  26.5  + 
21  5G.0l+ 
IB  4-14.114 
10  32.0,- 
17  31.S- 

17  33.7' 


■  7i;i.H-i 
112.5.5  ■^. 

620.9+0. 


Hi  0.&.T07  ♦0.11 
.."iCKt"  0-5510  O.li 
.0201 '0.5.525  0.1! 

5->ll:0.5535|O.ll 
.00;tO  0.5542]  0.1; 
.OOrJo.Bi 
.30S5' 0.55^17 

l.'>42|0.5559  ( 

.2l):t2|0.5580  C 

0.5598  C 


0  ».4t*O.705.l'0..5e22+O.: 
037.9 +0.0(WiS' 0.5024  0. 
7  11.4'+I,2:MS0.50-15  0.. 
!112.(i+0.iyW'l,0.T*W^ft. 

-  ■l-2S.5-,-0.6M.*.tl.^j(n7\ " 


Umll- 


■rHil  0 

■90+8 
■83-  8 


iiV-i-w. 
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.  Ufane 


I^lln^ 


'.  7.4*0. 
6  28.6-  1 41.0,+0.6190 
1065.01-)-  23(1.01+0.0559 
14  50.3'*  022.9 -tO.SSS^ 
19    4.7;+1028.1'tO.O94; 


0.55C7>-0.14S9 
0.65711  0.14«1 
0.5fill  0.1378 
0..^648  0. 
0.5(iH3-0. 


B.  Scorpii 

B.  Ophiuchi 

B.  (^ihitichi 
Ophiuchi 
Ophiuchi 

B.  Ophiuchi 
Ophiuchi 

6.  Ophiuchi 
C^hiuchi 
C^biachi 

SagitUrii 
Saiittuii 
Sagittarii 
Saiittarii 
B.  Sagittarii 

Sagittaiii 
B.  Sagittarii 
Bagittatii 
Sagjttam 
Bagittarii 

Sagittarii 

eagittarii 

3.  Sagittwii 

B.  Sagittarii 

Sqgittaiii 


16.2 

1,-ii  68.4 

3  25  2:1.9 
5  23  15.0 

4  24  6G.2 
2:  24  IS.O 

I 


I     4    2.4-  46(.o'-0.102K 

4  40.W-  41«.B'-0.154e 

6  3.3-356.4*0.5020 
10  37.0V  1 25.B'*0.7458 

103S.2V  126.8*0.1706 
12  30.6V  3 14.9  .0.9014 

14  39.7V  6  19.0  +0.6332 

15  33.4  +  6  lO.r-0.5848 
IGlo.lt  650.7+0.2497 
1038.5+  711.3-0.5744 
lft3U.3V  9  6.5+0.055-) 
1ft   2.5+  931.6+1.1115 

2120.4l+1144.l'-0. 

21 .32.3Vn  6-5.5+1 

23  18.3  -1022.7  -1.20 14|  0.5mM 
I     1    6.11-839.1+0,420110.5916 

5  34.2  -  4  21.8  -0.4113. 0. 


0.576R  -0.0994 
0.5813    " 
0.5M13 


-0.1017^181-47 
0.1003  ►15-50 


0.5875 


-0.0740  .„ 

0.0722  ^5b 

0.0713  -10 

0.0662  1-23 
0.0661 


i-o.refti 

0.05N5 
0.05:19 
0.0491 
0.0360 


12  39.9+  226.8+0.0086  0.5978-0.0170 

12  44.4+  231.2 -0.038llo.5979  0.0168 

17  22.4V  6 57.9+0.20871 0.59n8'-0.0035  vsl,  — 

10  35.9V  9   5.9-O.7fiO:l!0.6O0e'+0.OO29  -26-90 

21  6.6V1032.9-0.0235  0.60121  0.007:t  ■' 

22  ia.0+1 1 41.3 -0.7702' 0.6014 +0.0107 
2247.0,-1150.9-0.8336:0.6016  O.Ollil    „„,„.. 
22  .^.1-1140.2+0.9578  0.6016  0.0127  •■61  +  17 

S    0  42.3,-10  0.2pl.00(i9  0.6021   '^'"- 
9  35.6-  1 28.9W).246C  0.6036 

1127.5+  018.4M)..oo, 

12  36.B+  124.fiM).2002  0.60:18 

12  6!I.6V  14U.6-O.I)9K6!O.Q039 
15  58.2!+  437.9-0.571K'o.G039 
19  39.7.+  81«.2+0.9132'0.8037 
A     rt  o^  fi-ll  1&  .5  -■'*  '">"o,rt  i*ftoi 


■0.7337,0.6038+0.0492 
8  0.0525 


2  7.2-  938..1I+0.066I 

3  23.2-825.4'+0.517n 
5  6.8-  046.2i-0.7423 
«49.8p  5  7.3:-0.7880 

8  5.4[-  364.a'-O,0666 
827.0- 3:14. r-O.OBlW 

"""'-  314.7'+0.4;ii)7 


0.6028 
0.6026 
0.6022 


0!09]3 


0.6014 +0.1077  +20-45 

0.1087  +11) -47 

0.1006  fl9-lS 


+30 


0U4 
.65*28 

-55-88 
.-13'-17 
-  4,-68 


1-20-37 
►14-i3 

t-20-29 
-26-B" 
.14-U 

-26-90 
-30-90 
v...i.-.i*6l,+  17 
0.0177  -41-90 
0.0437  132-27 


-2l[-90 
— .^H-  8;-53 
0.0537  ^l\-^^ 


-10U2 

0.0720  f65+13 
+0.0863  +46-16 


26-37 


0^0948  +53|-12 
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Thb  BTAB'a 


at. 


tifl 
tmCmettn) 

'tis 

« 

n 

n 
n 
n 
n 
n 

n 
n 
n 
n 
n 

li 
ri 
n 
ri 
n 

n 
n 

■ 

n 
n 
n 

n 
n 
n 
n 
ri 

ninonim 


nis 
nis 

DJB 

nifl 
nis 
nis 

nifl 
ois 
nifl 
nifl 
nifl 


niB 


nis 


yuig. 


5.8 
4.6 
5.0 
6.1 
5.4 

3.8 
4.3 
4.1 
5.8 
6.5 

4.3 
3.0 
5.5 
3.7 
5.2 

6.0 
6.5 
5.6 
5.3 
6.1 

6.2 
6.3 
6.0 
5.6 
5.5 

5.4 
5.1 
5.1 
5.0 
5.8 

5.9 


5.1 
3.8 

5.9 
6.2 
4.9 
6.3 
6.5 

6.3 
6.1 
6.1 
5.3 
6.3 


bm 


11 


6.2 
5.9 
6.5 


Red'nalhHn 
1M7.0. 


Aa 


k2.40 
2.40 
2.34 
2.31 
2.28 

+2.27 
2.28 
2.27 
2.28 
2.27 

+2.27 
2.26 
2.25 
2.26 
2.26 

+2.22 
2.21 
2.21 
2.18 
2.16 

+2.10 
2.07 
2.06 
2.07 
2.04 

t+2.00 
1.97 
1.99 
1.95 
1.93 

+1.90 


+1.72 
1.72 

+1.75 
1.75 
175 
1.80 
1.79 


+10.0;+20  20.4 


9.8 
9.2 

8.2 
7.2 

+  7.2 
7.1 
7.1 
7.1 
7.1 

7.2 
7.1 
7.3 
7.1 
7.1 


+  7.0  +22  56.3 


^i 


Apparent 

Decllnft* 

UotL 


tr 


21  0.7 
20  44.4 

22  31.3 
24    1.9 

+23  51.3 
24  12.6 
24  6.7 
24  17.9 
2416.3 

+23  41.6 

23  51.1 
2310.1 
23  48.2 
23  53.2 


6.8 
6.5 
5.4 
5.6 


22  58.2 

23  52.8 
25  26.2 

24  6.6 


+  4.8  +23  56.0 


4.2 
4.2 
4.0 
3.7 


24  27.7 

23  49.3 

24  55.5 
24   9.4 


+  2.6+25   5.1 


2.5 
2.0 
1.8 
1.6 


23  59.2 
25  51.1 

24  32.5 
24  14.3 


+  0.8+24  26.4 


-8.0 
8.5 

-9.2 

9.5 

9.5 

10.6 

10.8 


+1.86-12.6 


1.87 
1.90 
1.94 
1.99 


12.8 
13.2 
13.4 


NEW 

+11 39.9 
10  16.1 

9  19.5 
8  42.5 
8  26.4 
6  57.7 
6   6.8 

+  1  27.7 
110.6 
0  26.6 

+  0  22.7 


14.1-  1 14.8 


6.1  +2.00-14.5-2  33.0 


2.04 
2.09 
2.19 


14.5 
15.6 
16.6 


168.9 
4  52.6 

7  19.0 

8  69.9 


At  CoNiuifcnoN  in  R.  A. 


Qre«nwlch 
Mean  Time. 


5.3    2.32  17.1     8  59.9  \ 
10^2.45^^17. 8 -11 12.21 


d 
18 


h     m 
2  69.0 


h    m 
+  7  29.3 


3  28.8+  7  68.1 
10  20.2-925.1 
1612.0-345.7 


2315.5 


+  3  2.6 


2317.6+3  4.6 
23  25.9  +  3 12.6 
23  42.0+328.2 
23  43.9  +  3  30.0 
23  47.6+333.6-1.0491 


23  55.3+341.0 


+0.7256 
+0.0859 
+1.2555 
+0.0487 
-0.8426 

-0.6527 
-1.0164 
-0.8871 
-1.0827 


-0.4224 
14    0  25.2;+  4   9.8U).5460 

+0.2129 
-0.4295 
-0.5174 


0  48.0|+ 431.7 

1  8.6+4  51.7 


1    9.2 


+  452.2 


4  33.9+8  9.6 
6  14.3  +  9  46.3 


16 


7  41.7 

15  30.5 

16  8.2 

0  24.6 
6  1.0 
6  41.6 
6  49.4 
11   8.0 


+11 10.7 
1-517.5 
-441.0 


+0.7794 
+0.8772 
+0.0170 
-1.1442 
+0.3067 


+0.8566 
+0.4413 


+  3 17.6 

+  841.8 

+  9  21.01+1.1432 

+  9  28.6-0.0405 

-1022.2+0.8408 


16 


2017.6-  132.2-0.1884 
+  1  4.6+0.9527 
+  251.0-1.1080 
+  647.4+0.1897 
8  25.0+10  9.5+0.3836 


23  0.1 
0  50.5 
4  55.6 


14  52.6 

MOON, 

20  16  44.4 
2142.9 


81 


-  7  36.5-0.1561 


-  849.6 

-  3  59.5 

+  4  5.4 
+  4  59.5 
+  6  6.4 


6   1.8 

6  57.5 

8   6.3 
20  41.2-  539.4 
20  50.1-530.8 


-0.2514 
+0.2548 


x" 


0.5589 
0.5590 
0.5608 
0.5621 
0.5634 

0.5634 
0.5(>34 
0.5635 
0.5635 
0.5635 


+0.1367  +90+11 


0.1357 
0.1212 
0.1085 
0.0927 

+0.0926 
0.0923 
0.0917 
0.0916 
0.0915 


+46-23 

+83+54 


-21 


0.5635+0.0912  +17;-47 
0.5636,  0.0901 
0.5637|  0.0892 
0.5637,  0.0884 
0.5637,  0.0884 


0.5643  +0.0805 
0.5644,  0.0766 
0.5646i  0.07 
0.5652,  0.05481-34 
0.5653,  0.0533 


32  +42 


0.5653+0.0335 
0.5650,  0.0200 
0.5649!  0.0184 
0.5649!  0.0180 
0.5644  +0.0077 

0.5628-0.0142 
0.5622;  0.0206 
0.5617i  0.0249 
0.5606'  0.0344 
0.5595,  0.0425 

0.5573-0.0571 


0.5075-0.2082 
0.5055'  0.2119 


82 


83 


-0.4825  0.5026-0.2174 
+0.0003  0.5023  0.2179 
+0.0475  0.5020'  0.2186 
-1.0997  0.4986!  0.2246 
-0.1897  0.4986'  0.2247 


13  0.3+1013.1+1.3025  0.4962-0.2292 

14  56.8-1153.6'+1.1741  0.4960  0.2295 
19  22.8-  7  34.8'+0.9690  0.4958i  0.2301 


1    3.4-2  3.3 
8  57.6+  537.9 


84 


86 


10 18.5  +  6  56.7 
14  48.7+1119.5 
2149.3-  551.3 


-0.2672,0.4958'  0.2304 
-0.2852, 0.4962i  0.2301 


+0.8467  0.4963-0.2300 
-0.8167  0.4968;  0.2294 

+0.781310.4981,  0.2279 

8  29.6+  431.4'+1.0r370  0.^5)«C\%  ^.*2aA^V^U\^ 
21    7.2- 712.2^+0.iWi«<^.K)Kio^^Vi.*l\^Y^-^^ 

8    0.5+ 3  22.3W0.1%\^0,^o\^-^.1\V^^^-^'^ 


Limit- 
ing Par- 
allels. 


N. 


S. 


+44 


-8-66 


-22 


4-62 


-66 


11-66 
-27-66 
-24-66 


+10;-55 
f54,-12 
+16,-47 
+12-53 


+90+20 

+90+27 

-20 

-65 
k60-3 


+90+29 

+70:+  7 
+90+51 
+38-18 
+90+31 


+30-26 
+90,+37 
-30-64 
+52:- 8 
+66+  2 

+32-28 


+27 
+55 


+41 
+43 
-22 
+31 


-51 
-24 


+15-67 


-39 
-36 
-83 
-50 


+90+41 
+90  +27 
+90+12 


+27 
+26 

+87 


-56 
-57 

+  5 


-3-90 

+85'+  1 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCDLTATS 

JULY. 


Thk  Stab's 


Name. 


75 
83 
85 

43  H. 
231  G. 

236  G. 
9  G. 

17  G. 

18  G. 
43  6. 


Vii^nis 
VirginiB 
Virginifl 
Virginia 
Viiginis 

Virginia 

Librae 

Librte 

Librae 

Librae 


47  G.  librae 

64  G.  Librae 

169  6.  Librae 

177  B.  Librae 

42  Librae 


31  B. 

32  B. 
40  B. 
50  B. 
57  B. 


24 

27 
41 


G. 
G. 
G. 


85  B. 
19 


Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 

Scorpii 
Scorpii 
Scorpii 
Scorpii 
Scorpii 


<S  Scorpii 

p  Ophiuchi 

22  Scorpii 

120  B.  Scorpii 

88  B.  Ophiuchi 

26  Ophiuchi 

137  B.  Ophiuchi 

39  Oi>hiuchi 

0  Ophiuchi 
191  B.  Ophiuchi 

h  Ophiuchi 

136  G.  Ophiuchi 

51  Ophiuchi 

63  Ophiuchi 

4  Sagittarii 

7  Saj^ittarii 

9  Sagittarii 

1  Sagittarii 
70  B.  Sagittarii 
24  Sagittarii 

117  B.  Sagittarii 

26  Sagittarii 

28  Sagittarii 

30  Sagittarii 

y^  Sagittarii 


IfaK 


y^ 


Sagittarii 


5.6 
5.6 
6.1 
5.5 
6.4 

5.7 
6.5 
6.4 
6.1 
5.7 

6.1 
5.8 
6.0 
6.2 
5.0 

5.4 
5.3 
5.4 
6.4 
5.7 

6.2 
5.8 
0.3 
6.0 
4.9 

3.1 
4.7 
4.8 
6.1 
6.3 

5.8 
0.3 
5.1 
3.4 
6.3 

4.3 

0.3 
4.8 
0.1 
4.8 

5.5 
0.0 
5.2 
0.4 
5.7 

5.8 
0.1 
5.0 
0.2 

5.0 
5.1 


Red  "DS  from 
1917.0. 


Aa 


+2.73 
2.82 
2.82 
3.06 
3.08 


-18. 
18.5 
18.3 
18.2 
18.2 


-I-3.09 
3.24 
3.33 
3.34 
3.47 


-18.2-18  20.2 
18.1  20  4.8 
17.9  20  49.8 
17.8  20  58.9 
18.3;  21    2.8 


+3.50 
3.58 
3.76 
3.77 
8.79 


-17.0-2142.9 


k3.90 
3.89 
3.94 
3.98 
3.96 

+4.00 
3.99 
4.04 

4.08 
4.08 

+4.12 
4.09 
4.17 
4.22 
4.35 

+4.35 
4.42 
4.42 
4.47 
4.40 

+4.40 
4.52 
4.48 
4.01 
4.00 

+4.03 
4.03 
4.04 
4.72 
4.72 

+4.72 
4.74 
4.70 
4.70 
4.73 


L-14.5-2417.4 


AS 


ft 


Aroannt 

Decl1ii»- 

tUm. 


5-14 


56.5 
15  46.0 
15  21.4 
17  49.1 
1812.3 


16.4 
15.2 
15.1 
15.3 


22    5.8 
22  52.3 

22  53.0 

23  33.2 


14.3 
14.2 
13.7 
13.2 


23  44.1 

24  35.8 
24  30.1 
23  23.1 


-13.3-24  14.7 


13.0 
12.8 
13.0 
12.1 


23  28.1 

24  12.9 

25  10.2 
23  58.4 


-12.5-25  23.9 


11.4 

11.0 

10.3 

8.7 

-8.7 
7.5 
0.0 
0.4 
5.9 

5.8 
0.1 
5.2 
2.8 
2.1 

-  1.8 
1.7 
-0.7 
+  0.1 
1.7 

2.3 
2.0 
3.4 
3.9 


23  15.0 

24  50.2 
24  18.0 

24  58.2 

-24  51.9 

25  9.3 
24  12.0 
24  55.2 

24  10.2 

-24    6.1 

25  52.4 

23  54.1 

24  52.3 

23  48.0 

-24  17.0 

24  21.8 

23  43.2 

24  57.2 
24    5.7 

-23  34.0 
23  54.7 
22  28.7 
22  15.4 


4.731    4.2\2 
+4.731+  4.31-' 


At  CoMjmrcnoir  dt  R.  A. 


Qreenwlch 
Mean  Time. 


d 
86 


S7 


88 


30 


81 


4.2\2.2b0.% 
22  4^.b 


\ 


h"  m 

8  46.1 

9  32.6 
10   5. 

0  27.7 
114.5 


Hour 
Angle, 


1  + 


h    m 

127.4 

4  8. 

440. 

524. 

439. 


5+0 
0-0 
7-0 


4-0 


159.1-856. 
9  30.6+  3  20.4 

14  40.9  +  8  20. 

15  9.1+  8  47.4 
19  42.4 


3-0. 


.1017 
+0.5606 

.5841 

+0.6782 

klO  48.7  +0.1083 


2M>. 


23  43.7 
4   4.8 
1316.3  + 

13  55.9 

14  18.8 


-  655.7 
-243. 
6  7. 
+  646. 
+  7  8.] 


20 
20 


0.9 
2.2 


8+0 
8-0 
0-0 


.2192 

+0.9567 

89    0   9.51-  7  23.2+0.6851 

-0.5452 


21  57.3!-  9  30!5 


tr 


1   4.6-  630.1 


549 
5  27.9 
3  29.9 
3  4.1 
048.5 

036.7 

1  7.5 

2  53.6 
716.8 
9  45.8 

9  41.3 
5  9.3 
2  58.9 
130.3 
0  20.7 


+  0   7.7 
+  0  18.5 


+0.2412 
.0355 
.5100 
.4034 
.1196 


+0.2819 
1456 
.0555 
.1060 

+0.5555 


-11 22.5|+0.8002| 
-1121.3+0 


O4O 


.2973 
-0.5351 
+0.1003 
+1.1665 


0.5221 
0.5261 
0.5265 
0.5373 
0.5379 

0.5386 
0.5446 
0.5490 
0.5493 
0.5532 

0.5565 
0.5602 
0.5678 
0.5683 
0.5686 

0.5732 
0.5732 
0.5747 
0.5764 
0.5770 

0.5776 
0.5779 
0.5794 
0.5797 


-0.3227  0.5814 
+1.1399  0.5815r 


-1.1727 
+0.4662 
-0.3742 
+0.1070 


0.5827 
0.5839 
0.5869 
0.5910 


-0.0005'  0.5910 
+0.246010.5934: 
-0.73061 0.5944 
+0.01051 0.5950 
-0.7415  0.5955 


147.2 

2  9.2 
4  11.9 

4  38.7 

6  59.8 

7  12.0 
9    0.4 

10  50.7 
15  24.6 
22  39.2 

22  43.8 

3  27.1 

5  43.0 

7  15.3 

8  27.8 

8  57.4 

9  8.6 
10  54.6 
19  55.6 

21  48.9 

22  58.7 

23  22.1 
2  22.0 

6  0.2 
10  50.3 

12  36.0 

13  53.0 
15  37.1 
17  20.6 

A%  ^^  .*A^  ^  ^^  .•!  -«^  J5»^  v^  5>^' 


-O.8O55;  0.5957  H 
+0.9973  0.5957 
+  2  0.21-0.9805, 0.5964 
+10  39.2'+0.2759  0.5990 
-11 32.1 -O.7097  0.5993 

-10  25.1-0.1745  0.5996 
-10   2.8i-0.0727i  0.5996 

-  7   9.61-0.5491!  0.6000 

-  3  35.2|+0.9386l  0.6003 
+  0  57.31+0.4487  0.6004 


0.6004 
0.6003 


239.3,+0.0851 

3  52.51+0.5368 

5  32.4l-0.7262  0.6002 

711.6-0.7729^0.6001 
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ELEMENTS  FOR  THE  PREDICrriON  OF  OOCULTATIONS. 

JULY. 


The  Star'm 


Xame. 


L  Bagittarii 

k  Bagittarii 

Sagittorii 


I.  Bagittarii 
I  Bagittarii 
IL  Bagittarii 
E  Bagittarii 

Bagittarii 
B.  Bagittarii 
Bagittarii 
Bagittarii 
Capricomi 

B.  Capricomi 
Gapricomi 

B.  Gapricomi 
Gapricomi 

B.  Gapricomi 

B.  Gapricomi 
B.  Aqiiarii 
Aquarii 
B.  Aquarii 
B.  Capricomi 

Gkpricomi 

Oipricfjnii 

Aquarii 

Aquarii 

Aquarii 

Aquarii 
B.  A<]uarii 
G.  Piacium 
B.  Pincium 

Fiarium 

Piacium 
Piacium 
Racium 
Pjacium 
Piacium 

'      Piacium 

B.  Piacium 

Piacium 

Piacium 

Piacium 

Piacium 

Piacium 

Arietia 

Arietia 

Arietia 

I  Aiieth 
98998^-^1917-- 


Red'nsfhnn 

MOR. 

191T.0. 

Aa 

A< 

S 

#• 

5.9 

+4.75+  4.3! 

G.3 

4.74     o.Ol 

3.9 

+4.72 

+  5.5 

jVpparent 

Det'Una- 

tioD. 


22  4«.7 
-21  51.8 


At  <"oNjrNiTiciN  is  U.  A. 


GreenwU-h      ]}^l 

kfiMin  Tim*    1     -^nK*l» 


Mean  Time,  i 


// 


}' 


.V 


(i     h      m  I     h     m 
31  19  1S.5+  9   4.7,40.4546 

21  2H.l'+U    9.0  40.2299 

22  30.0    1 14:<.0 -0.5771 


I 


0.5997 
0.5994 


/ 


40.1087 
0.1145 


0.5992:40.1177 


f>.5 
3.0 
G.4 
5.5 

5.5 
6.1 
5.1 
6.0 
5.2 

6.4 
5.0 
6.2 
5.2 
5.9 

5.9 
6.5 
5.5 
6.5 
6.2 

5.3 
6.3 
5.6 
5.7 
5.8 

5.2 
6.3 
6.2 
6.4 
4.9 

6.4 
5.7 
5.4 
4.0 
6.2 

5.4 
6.5 
5.7 
6.3 
3.7 

6.2 
6.1 
6.4 
5.8 


Limit- 
ing Par- 
aileLs. 


N.  S. 


450 
437 
-5 


-15 

28 

l-Hl 


ATGUST. 


.1 


+4.78+  5.K 


4.71 
4.73 

4.77 

+4.75  + 
4.74 
4.70 
4. 69 
4.65 


+4.59 
4. 64 
4.61 
4.56 
4.58 

+4.53 
4.47 
4.45 
4.41 
4.37 

+4.33 
4.33 
4.25 
4.20 
4.17 

+4.12 
4.11 
4.05 
3.95 
3.93 

+3.93 
3.89 
3.86 
3.82 
3.76 

+3.74 
3.67 
3.67 
3.61 
3.54 

+3.52 
3.52 

3.501 


6.2 
6.4 
7.2 

7.9 

8.5 

10.3 

11.0 

14.6 


+14.9 
14.8 
15.5 
15.9 
16.0 

+17.0 
19.0 
19.7 
20.0 
20.7 

+21.0 
21.1 
21.9 
22.6 
22.8 

+23.3 
23.4 
23.9 
24.2 
24.0 

+24.0 
24.0 
23.8 
23.0 
22.8 

+22.8 
22.2 
21.4 
20.7 
19.3 

+19.4 
18.7 
18.1 
18.2 


-2;l  II). 2 
21    9.3 

21  47.7 

22  33.4 

-21  56.4 
21  2J).0 
19  57.5 
19  15.2 
18  28.8 

-16  0.8 
18  5.1 
16  48.4 

15  14.5 

16  24.9 

-14  48.0 
13  32.5 

13  13.8 
1155.4 

10  56.7 

9  27.5 
9  39.2 
6  55.1 
5  47.7 

5  15.1 

4  39.0 
3  58.8 

2  50.0 
0  9.5 
0  48.5 

0  40.4 
138.9 

3  2.0 

6  24.G 

7  47.2 

+  7  44.1 

8  51.5 

11  31 .0 

12  31.0 

14  55.4 

+14  14.6 

15  59.4 

17  0.2 

16  32.9 


5.1 1 3,47  17,6  17  25.1 
461+17.21+17  51.6 


5.1    3. 
16.4  h3.' 


3 


6 


8 


I 
0  11.5|-10  14.21+1.0509: 0.5990 +0.1218|4«7 

0  3G.8-  9  49.9-1.0435 

138.G-  8  50.G 


4  4G.9-  549.9 


6  59.0 

8  45.8- 

14  47.9  + 

17    5.0  + 

2    6  58.4- 


343.2 
2  0.8 
346.8 
5  58.4 
4  41.0 


-0.2791 


0.59^S  0.1229 


0.598G 


+0.8821  0.5979 


7  33.8;- 

7  35.7;- 
1017.0- 

11  48.3 

12  18.4 


+0.5714 
40.3711 
-0.2243 
-0.5519 
+1.1725 


4  7.1-1.1374 
4   5.340.9042 


J  30.2  40.1795 
0   2.5-1.0506 


+  0  2G.4 


19  41.4  + 
2  48.3.'- 
612.2- 
7  54.0,- 

12  3G.8- 


40.2031 


7  32.4  +0.1G72 
9  3G.7|+0.5106 
6  20.5  40.9830 
442.6  40.0971 
010.2  40.2526 


r  o 

tJ.M 


14  57.4  +  2 

15  29.4+  2  3G.0 
22  43.8+  9  34.5-1.22G4 

4  40.5-  841.61-0.8387 


-0.6408 
-0.3207 


7  42.1 


-  5  4G.6 -0.6069 


13  38.0-  0  3.4 

14  57.8+  113.6 
22  37.4*+  8  3G.9 

9  48.6-  4  35.2 
11  19.4-  3   7.5 


+0.3181 
+0.0005 
+0.8501 
+1.1049 
+0.5402 


1127.9:-  259.4+0.7097 

15  32.g'+  0  5G.9;+0.7931 

20   0.3>  5  1:).3;+0.5598 

14fi.G.+10  49.6,-1 .3411) 


0.5540  0.2512 
9  30.4-  542.6l-0.7970  0.5535:  0.2457 


0.5973 
0.59G7 
0.5947 
0.5939 
0.5878 


0.1256 
0.1337 

+0.1393 
0.1438 
0.1584 
0.1(k18 
0.1934 


I, +24 
34 1-90 
+11;-58 
+67+10 


+17 
+  1 

+72 


0.5870+0.1946  -34 


0.5875 
0.58G2 
0.5855 
0.5852 


I 


0.1947 
0.199S 
0.2026 
0.2035 


0.5815  40.2160 


0.5779 
0.57G2 
0.575:^ 
0.5730 

0.5718 
0.5716 
0.5682 
0.5(i57 
0.5G44 

0.5022 
0.5017 
0.5592 
0.5504 
0.5501 


0.2266 
0.2312 
0.2333 
0.2:}88 

40.2412 
0.2  i  18 
0.2483 
0.2524 
0.2541 

+0.2506 
0.2571 
0.25S6 
0.2579 
0.2575 


0.5500 +0.2575 


0.5553 
0.554G 


0.2562 
0.2544 


11  18.7 


-  358.0M).3053 


20  32.2+  4  50.4+0.733J 

23    7.0+  7  2G.4 -1.2970 

7  50.8-  8  8.5-0.3170 

18  54.0'+  2  32.3-0.3903 


20  49.0 
22  31.8 


4  22.7  +0.6955 
-0.7422 


0.5534  +0.2442 
0.55351  0.2355 
0.5530  0.2327 
0.5543'  0.2222 
0.5550.  0.2067 


0.5559.40.2038 
0.5501!  0.2011 
0.5500  O.1902l-3ll-T'i 


+60!-  9 
+48-20 
-54 
-78 
+32 


[+72 
+43 
-26 
+44 

445 
t66 
+77 
+42 
+52 

[+4 
+21 
-35 
-6 
1+8 

+58 
+40 
+87 
+90 
+75 

+90 
90 
76 
-16 
-  2 

+25 
+90 
-42 

+24 
+20 

+90 


-90 
+10 
-31 
-90 
-30 

-32 
-13 
+14 
-35 

-84 

-n59 

-iX) 
-90 
-80 

-24 
-41 

+  O 

+22 
-12 

-3 

+  2 
-11 
-81 
-82 

-57 
+  1 
-78 
'>4 
-57 

+  2 
0-74 


6  1.9 

1  34.5j+  8  58.4-1.1743  u.ooutji  u.iuu-iMivr-vA 

2  10.9+  93\).'i-0.blW\^.VioCrfVVi\\\::;N\r^^^ 
6  18 .OI-IO  27  .X~^ m\^\^  .TiJri  -V,  ^  .\^^V  •Sr"''- 


9    6.01-  7  45.A\-0 


v\-0.G11\\ 


O.bVi^AQ 


.\$^7»\^  T^-^'J 
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47  B. 

Ark 

20  H' 

i.Arw 

0 

Ark 

26 

AriE 

/< 

Am 

47 

Ark 

Ari< 

C 

Arit 

66 

Ark 

16 

Tau 

17 

Tou 

^ 

Tbu 
Tau 

21 

Tau 

22 

Tau 

23 

Tau 

fj 

Tau 

104  B, 

Tau 

27 
28 

s: 

33 

Tbu 

161  B, 

,  Tiiu 

149  B.  Gen 
61         Gem 
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LEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONS. 

AUGUST. 


3  f2.2S- 
3    2.21 
2    2.17 

2  2.17 

3  2.1fl     4.5j  2 

1  t-2.13  -  4.6  fl»  4.6    : 


3  ^2.(B 

0  2.19 
6  2.42 

6  2.49 

1  2.50 

5  *-2.70-] 

4  2.72   ] 

7  2.73   ] 


14.6 

-15.2  - 
15.8  11)2.2 
"",5  14  56.5 
16.5  15  46.0 
15  21.3 


4  -17  49.1 


I   20  40.8 

-20  M. 9 

21  2.S    1 
15.6J  21  42-8 

22  5.8 
22  52.3 

(71-14.11-! 


.5  -22  23.1 
.0  24  30.1 
,4  23  23.0 
.a  2414.7 
.3   23  28.1 

.2-24  12.8 
.5  23  68-4 
.9  2315.6 
,1  24  5fi,2 
.9   24  18-li 


/ 


G.3  ^4.00 
5.8  4.00 
4.09 
S.l     4.09 


.4    4.14     6.5124  60.2 
t  U4.14I-  6.9L24  10.2 
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ELEMENTS  FOR  THE  PREDICTION  OF  OOCULTATIONi 

AUGUST. 


K  Aquarii 
207  B.  Aquarii 

0  G.  Piflcium 
22  B.  PiBcium 


TBI  BTAB'8 

At  CoKiVNcnoN  ur  R.  A. 

Name. 

Mag. 

Red'nsfrom 
1917.0. 

Apparent 

Deelina- 

tion. 

Greenwich 
Mean  Time. 

Hour 
Amele,. 

n 

Y 

x' 

/ 

8 

A< 

^ 

O              / 

d     h     m 

h     m 

h 

Ophiuc-hi 

4.3 

+4.14 

-5.9 

-24    6.1 

86  17  55.3 

+1053.5 

-0.6629 

0.5856|40.01 

lae  G. 

Ophiuehi 

6.3 

4.20 

6.3 

25  52.4 

18   6.9 

+11  4.7 

+1.1654 

0.5856 

0.01 

51 

Ophiuchi 

4.8 

4.16 

5.2 

23  54.1 

19  56.3 

-11 10.1 

-0.8420 

0.5863 

0.01 

63 

Ophiuchi 

6.1 

4.33 

3.2 

24  52.4 

27    514.9 

-213.5 

+0.4235 

0.5H9U 

0.04 

4 

Sagittarii 

4.8 

4.32 

2.4 

23  48.6 

7  11.8 

-021.2 

-0.5774 

0.5895 

0.04 

7 

Sagittarii 

5.5 

+4.36 

-2.2 

-24  17.0 

8  23.8 

+  048.0 

-0.0361 

0.58971+0.01 

9 

Sagittarii 

6.0 

4.36 

2.0 

24  21.8 

8  47.9 

+  1 11.0 

+0.0667 

0.5898 

0.05 

1 

Sagittarii 

5.2 

4.39 

1.1 

23  43.2 

1154.2 

+  4 10.1 

-0.4193 

0.5904 

0.05 

70  B. 

Sagittarii 

6.4 

4.48 

-0.4 

24  57.2 

15  44.6 

+  7  51.3 

+1.0839 

0.5909 

0.06 

24 

Sagittarii 

5.7 

4.51 

+  1.2 

24    6.7 

20  37.1 

-1127.8 

+0.5818 

0.5912 

0.08 

117  B. 

Sagittarii 

5.8 

44.51 

+  1.8 

-23  34.6 

22  26.5 

-942.7 

+0.2115 

0.5914 

40.08 

26 

Sagittarii 

6.1 

4.54 

2.1 

23  54.7 

23  45.1 

-827.3 

40.6672 

0.5914 

Oi)9 

28 

Sagittarii 

5.6 

4.51 

3.0 

22  28.7 

28    132.1 

-644.5 

-0.6133 

0.5914 

0.0» 

30 

Sagittarii 

6.2 

4.52 

3.6 

2215.4 

318.5 

-5  2.4 

-0.6625 

0.5914 

0.10 

y^ 

Sagittarii 

5.0 

4.56 

3.8 

22  50.8 

4  36.5 

-347.4 

40.0658 

0.5914 

0.10 

v» 

Sagittarii 

5.1 

+4.56 

+  3.9 

-22  46.5 

4  58.7 

-  326.2 

40.0317 

0.5913 

40.101 

154  B. 

Sagittarii 

5.9 

4.58 

3.8 

2316.8 

519.6 

-3  6.2 

+0.5768 

0.5913 

0.1(X 

168  B. 

Sagittarii 

6.3 

4.58 

4.6 

22  48.7 

7  32.6 

-058.4 

+0.3465 

0.5912 

0.11] 

o 

Sagittarii 

3.9 

4.57 

5.1 

21  51.8 

8  45.4 

+  011.5 

-0.4711 

0.5911 

0.11' 

191  B. 

Sagittarii 

6.5 

4.63 

5.2 

2319.2 

10  20.2 

+  142.6 

+1.1788 

0.5910 

O.lli 

ic 

Sagittarii 

3.0 

+4.56 

+  5.9 

-21    9.3 

10  46.2 

+  2  7.6 

-0.9451 

0.5909 

40.11J 

199  B. 

Sagittarii 

6.4 

4.59 

6.0 

21  47.7 

11  49.5 

+  3  8.3 

-0.1737 

0.5908 

0.125 

222  B. 

Sagittarii 

5.5 

4.64 

6.7 

22  33.4 

15    2.4 

+  613.7 

40.9951 

0.5904 

0.13C 

50 

Sagittarii 

5.5 

4.64 

7.5 

21  56.4 

17  17.6 

+  8  23.5 

+0.6776 

0.5901 

0.136 

253  B. 

Sagittarii 

6.1 

4.64 

8.1 

2129.0 

19    6.9 

+10  8.4 

+0.4726 

0.5897 

0.14C 

/ 

Sagittarii 

5.1 

+4.63 

+10.1 

-19  57.5 

29    1  16.6 

-  7  56.3 

-0.1375 

0.5885 

40.155 

57 

Sagittarii 

6.0 

4.63 

10.9 

19  15.2 

3  36.4 

-5  42.0 

-0.4714 

0.5879 

O.160 

It 

(,'apricomi 

5.2 

4.68 

14.7 

18  28.8 

17  43.1 

+  7  51.8 

+1.2407 

0.5839 

O.190 

31  B. 

Capricomi 

0.4 

4.62 

15.3 

16   0.8 

18  19.0 

+  8  26.4-1.0832 

0.5837 

0.191 

9 

(^apricorni 

5.0 

4.67 

14.9 

18    5.1 

18  20.8+  8  28.2 

40.9696 

0.5837 

0.191 

47  B. 

Capricomi 

6.2 

+4.65 

+15.8 

-16  48.4 

21    4.0+11   5.1 

40.2359 

0.5828 

40.196 

r 

Capricomi 

5.2 

4.61 

16.4 

15  14.5 

22  36.3-1126.2-1.0028 

0.5823 

0.199 

61  B. 

Capricomi 

5.9 

4.64 

16.4 

16  24.9 

23    6.8-1056.9 

40.2558 

0.5822 

O.2O0 

95  B. 

Capricomi 

5.9 

4.63 

18.3 

14  48.0 

80    6  33.4 

-  3  47.3 

40.2056 

0.5796 

0.213 

53  B. 

Aquarii 

6.5 

4.61 

20.0 

13  32.5 

13  42.3 

+  3   5.5 

+0.5352 

0.5771 

0.22^ 

18 

Aquarii 

5.5 

+4.61 

+20.7 

-13  13.8 

17    6.6+  6  22.1 

+1.0009 

0.5760 

40.221 

72  B. 

Aquarii 

6.5 

4.58 

21.2 

11  55.3 

18  48.4+  8  0.1+0.1108 

0.5754 

0.23] 

137  Ji. 

Capricomi 

6.2 

4.56 

22.1 

10  56.7 

23  31.0-1127.8  40.2565 

0.5739 

0.23i 

r' 

Capricomi 

5.3 

4.54 

22.6 

9  27.5 

81     151.2-912.8 

-0.6410 

0.5732 

0.231 

& 

Cai)ricomi 

6.3 

4.54 

22.7 

9  39.2 

2  23.1 

-  8  42.0 

-0.3223 

0.5730 

0.24( 

30 

Aquarii 

5.6 

+4.50 

+24.0 

-  6  55.0 

9  35.2;-  145.8 

-1 .2401 

0.5708  +0.24: 

44 

Aquarii 

5.7 

4.48 

24.9 

5  47.7 

15  28.8+  3 54.7 

-0.8649 

0.5691 

0.25: 

51 

Aquarii 

5.8 

+4.47 

+25.3 

-  5  15.0 

18  28.4 

+  6  47.9 

-0.6400 

0.5683 

40.25; 

SEPTEMBER. 


Piacium 


\ 


5.2 
6.3 
6.2 
6.4 

4.9 


+25.9-  4  39.0 
26.11  3  58.7 
26.8  2  50.0 
27.51-0    ^A 


+4.45 
4.45 
4.42 
4.38 

+4.371+27.4 +04»,r: 


^r 


\ 


0  19.7  -1133.4.+0.2678  0.5669 +0.25< 

1  38.3-1017.7i-0.0506  0.5667 
^  VQ  .4-  'i  \  .Q\+a  .77^7 1 0 .5653 
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00  It. 
54 

2'2'>  II. 


214  (i. 
43  11. 
231  O. 
2^0  G. 
0  G. 

17  G. 

18  G. 
43  B. 
47  G. 
64  G. 


OCCULTATIONS,  1917. 
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T' 


4.7-0.1251 
7.ft+0.737U 
9.k'-O.1I50 
5.r.+0.5354 

i5.0:-.0.1011 

,2.5U.7712 
0.4^0.'J08.-; 
Ifl.r'-K».0.«l 

G.fiU.-l2K  0.574; 
4.0 +«.liTl!l  0.575!. 
I5.0H).3;H2  0.57C; 
O.fi+O.42«0  0.5771 


fl.5(i3u 
0.5G40 
0.5044 
0.5fi-IC 
0.505: 

0.O67S 

o.ri«i2 

0.5Gai 


0.0090  foek 

0.0087  ►l.'.H 

0.003»  >^5S|-] 

-0.0570  H 

O.OTn'l  -; 

0.0475  ten  +14 


428.2-0.414!) 

22li.\\-0.m7-i 
B4.S.2tO.fi830 
844.4 -O.SU!! 
050.0*0.2150 


O.DHOn 
o.5an:t 
0.5S04 

0.5805 


1020.l'tO.3192 
IO»1.8|-0.17fiO|0.r)f!OS 
15-t.8rtO.8352  0.f.8Il 
0  S.3Uo.457l>  0.581] 
113.0!+O.919G  0.5811 

2  59.fi -0.3829  0.5810 

445. 

0  0. 


S9.fi -0.3829  0.5810  +O.0934 

15.fl-0.1.'M0  0.580!l  0.0980 
O.rik  .1204  0.5808  0.1011 
3.4+0.3044  0.5809  0.1012 


625.4+0.2604  0.5808 

6  4G.2+0.823I  0.5808 

728.4,-1.2142  0.581)8 
8.')S.'),+O.5af!ffl0-5«0n 
10  1 1.4 -0.2452  0.580r 
H  48.1-0.72!)]  0.58tti 

1045.0  t0.a53Pi  0.5802 

7  32.5+1 .2384!  O-n?!!? 
r>l7.8+flj)13«0..">79'l 
9  ■>ii  k'  ji  71M11I  n  r,~ni 


►25-35 

12-90 

Ll'+lJ 


t0.11!)3 
0.1271 
0.1324 


u.i.ws  nm.-  J 
0.1510  ►32L^ 

;9.;i!-0.2fi8l'o..'iT74!+0.15fl2  vlsUitt 
1.4M).!il2i:o..-i7;ifi  O.lWhi  -]8h90 

9..'i+l.]Tl!)0.r.73!)  0.1805 
17 .a'-M).42L'l  0.5732  0.191(1 
5.4,-0.8381  0.5729  0.1915 

14.8  t0.4HR:j,  0.5727 1+0.1954 

.8.7,-MI.3724|  0.5708  0.2081 
fi.fli+0.«9|«|0.5«9l  0.2]  90 
3.7'+].l.%-|.li0.5««:l  0.22.17 

x.ft'-«;l«fi.\o.'&wsi  ft  ?t^yiY*Vr■. 


"ffiriSf 


1O.0101 

0.0157 
0.0402 
0.0-1.)4 
0.0486 

<0.0497  h37!-23 


W+S 

IOI-I5 
J6+U 

p-3-65 
►  1-69 
-42I-9O 
F4I-23 
■39^-25 
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35  B.  Arietif 
47  B.  Ariptw 
20  H'.  Arieliii 
26         Ariel  If 


17 

Taiiri 

Tauri 

n 

Tauri 

104  n. 

Taiiri 

^7 

Tiuiri 

■^s 

Tiiuri 

ViA  H. 

Tauri 

Tauri 

*i 

Tauri 

1(11  B. 

Tauri 

3fi 

Tauri 

C2 

Tauri 

Tl 

Tauri 

■mh. 

Tauri 

95 

Tauri 
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BILEMENTS  FOR  THE  PREDICTION  OF  OCCIJLTATIONS. 

OCTOBER. 


TBI  BtAB'8 


Ni 


Tkuri 
Tkuri 
Tkuri 
T^uri 
T^uii 

Tmiti 
T^uri 
Tauii 
Tauri 

Geminorum 

Cteminorum 
Geminorum 
Geminorum 
<3emin.  (vor.) 
Geminorum 

Geminorum 
Geminorum 

.  Geminorum 
Geminorum 

.  Geminorum 

Geminorum 

I.  Geminorum 

(3emin<nrum 

Gemmorum 

Gteminorum 
Geminorum 
Cteminorum 
Geminorum 
L  Geminorum 

Geminorum 
L  Ctominorum 
L  Ouicri 

Gnncri  (mean) 

Ouicri 

L  Cancri 

Gancri 

Cancri 
I.  Cancri 

Leonifl 

Leonia 

LeoniB 
i.  Leonis 
».  Leonifl 

Leonis 

Leonia 
(.  Leonis 
i.  Leonis 

Leonis 

Leonis 


Mag. 


6.3 
6.0 
6.6 
5.5 
5.4 

6.1 
6.0 
6.0 
5.8 
4.3 

5.6 
5.9 
6.3 
3.2 
6.1 

6.2 
3.2 
6.0 
6.2 
5.8 

5.9 
6.5 
3.5 
6.2 
6.4 

5.8 
5.3 
6.3 
5.0 
6.2 

5.2 
6.3 
6.1 
4.7 
6.2 

6.3 
6.3 
5.1 
6.3 
5.1 

5.2 
3.8 
5.9 
6.2 
4.9 


6.5 
6.3 
6.1 
6.1 


Red'ns  from 
191741. 


44.65 
4.62 
4.66 
4.59 
4.54 

44.48 
4.41 
4.43 
4.38 
4.31 

44.28 
4.32 
4.26 
4.23 
4.27 


A3 


+  8.3 
8.4 
8.0 
7.2 


4.6 

4.4 

3.8 
2.8 
2.0 
1.6 


Apparent 

Dm11ii»- 

tlon. 


+24  27.8 

23  49.3 

24  55.5 

24  9.5 

25  5.1 

+23  59.2 

23  10.0 

24  32.5 
24  14.4 
23  16.2 


+  1.1+23   7.7 


0.4 
0.9 
0.8 
0.1 


+4.26+0.1 
4.19-0.1 


4.20 
4.01 
4.07 

+3.96 
3.89 
3.86 
3.80 
3.79 

+3.77 
3.79 
3.66 
3.61 
3.59 

+3.58 
3.55 
3.50 
3.44 
3.33 


0.6 
2.7 
3.4 

4.3 
4.6 
5.0 
5.1 
6.0 


24  26.4 
22  55.7 

22  31.9 

23  59.9 

+23  46.2 

22  33.4 

23  22.4 
21  51.6 
23  42.0 

+22  45.7 

21  23.5 

22  8.1 

20  36.0 

21  42.1 


-  5.5+20  25.4 


6.1 
7.2 
6.6 
7.4 


21  36.9 
20  30.9 

18  42.7 

19  32.2 


7.9+20 

8.3 

8.3 

8.6 

9.5 


+3.24-  9.6 


6.1 
20  2..'> 
19  4.r, 
17  53.S 
17  19.1 


3.15 
3.12 
2.95 
2.86 


10.6 
11.0 
11.2 
12.1 


+15  35.9 
15  3{).  I 
15  3S.:i 
11  50.S 
11  39.9 


+2.84-11.6+10    4.8 


2.79 
2.71 
2.70 
2.68 


12.2 
12!? 
12.0 
12.6 


6.3  +2.57-13.4 


2.55 
2.41 
2.40 


13.1 
13.2 
13.3 


10  Ui.O 
9  19.4 
8  42.4 
8  20.4 

h  6  57.6 
6  6.7 
1  27.7 
I  10.6 


/  6.1  /  2.30^  13.41    0  26.6 
/5..?'+2.34-13.7/+  0  22.7 


At  Cnsjvscrios  in  R.  .\. 


Greenwich 
ICean  Time. 


d 
5 


m 


Hoiir 

Anple, 

II 


m 


^.' 


'/ 


159.8+10  S.^.-O.KH^:  0.57581+0.0206 


2  38.9+1040.9+0.5508 


2  46.4+1048.1 

6  55.7-  911.9 

15  47.8-039.4 


-0.6049 
+0.2570 


0.5756 
0.5755 
0.5740 


0.0190 

0.0187 

+D.0()«3 


-0.7465  0.5703  -0.0135 


18  25.7'+  1  52.6+0.3738 


6 


2147.5,+  5  7.1+1.1655 
012.2'+  7  26.5-0.3701 


3  36.8+1043.7 
6  44.2:-10 15.5 


910 

9  56 

10  18 

1126 

12    2 


-0.1763 
+0.7190 


k2  +0.7451 
.9;-O.7()05 
.71+0.8970 


.8;-  7  5-1 

.7  -  7   9 

.7-  (> 48 

.4  -  5  43.3J+1.2570 

.7-5   8.3'-0.3-lJ>8 


J 


•.2 
2 

!8 
.3 


12  20.3;-  4  51 
14  59 
16    7 

3  47 

3  58 


-0.0198 
0.0279 

o.o:«5 

0.0415 
0.0486 

-O.OMl 
0.0558 
0.a566 
0.0591 
0.0604 

-0.0611 
0.(K>69 
0.0693 
0.0935 
0.0938 

-o.iaw 

0. 1(M)8 
0.1182 
0.1198 
0.1238 


+  155.3+0.5145' 0.5397 -0.1239 


-  2  IS 

-  112 
+10  4 
+10 14 


.4-0.1236 
.0:+1.0088 
.5'+O.0546 
.0;+0.7376 
.2-1.2687 


0.5691 
0.5674 
0.5663 
0.5645 
0.5628 

0.5614 
0.5610 
0.5608 

o.mn 

0.5597 

0.5595 
0.5580 
0.5574 
0.5501 
0.5500 


-  7  62.2'-0.8642  0.5462 


-541.7 
-  1  12.2 
-021.1 
+  152.2-0.8714:0.5398 


+0.37981 0.5447 
-0.95S()!  0.5418 
+0.6C»72i  0.5412 


+  2  l6.3;-0.8289  0.5:^95 


10    4.3 
12  19.4 

16  58.0 

17  50.9 
20   8.6 

2011.9 
20  33.6 

8  4  53.0 
5  23.0 
811.2 

9  59.2 
12  29.8 
14  27.5 

18  9.6 

9  1    0.0i+  5  49.1;-0.3U4i  0.5225 


+1019.7 
+1048.7 
-10  28.5 


-0.7250 
+1.1771 


0.5:«3 
0.5339 


-0.1211,0.5322 


0.1245 
0.i:i83 
0.1391 
0.1435 


-  8  43.9  -1 .0012. 0.531 1  -0.1462 

-  6l7.9*:-l.:j090l0.5296i  0.1500 

-  4  23.9,-(».545r>|  0.52841  0.1528 

-  04S.7=+O.1724i0.52#«l  0.1581 

0.1672 


0  14.21+10  53.9 +0.6975;  0.5196 -0.1737 


13  5:^.9 


10 


17 
4 


7.4 
1.] 


-  5 40.2|-0.73Hi  0.5158 

-  2  32.41-1. 3069' 0.5143 
8   2.5'+0.803l'0.5(K>6 


11  32.6-  8  38.9!-0.4988i  0.5069 


11 


11  33.8-  837.8'+1.254r,'o.5069'-0.2029 
16  31.2-  3 48.8|+0.031o  0.5054'  0.2067 
+  4  I5.5|-0.6622|0.503l!  0.2122 
+  5   9.6:-O.1749!0.502t«|  0.2128 


2  53.8+  616.3'-0.1217  0.5027J  0.2135  +34 


(»  49.5 
1  45.1 


12 


15  26.1 

15  35.0 

7  39.1 

9  31.6 


-  5  32.1 -1. 199i; 0.5005 -0.2198 

-  5  23.4- -0.2S!>3i  0.5005'  0.2199 
+10  14.4'+l.293l|0.4995|  0.2249 
-1 1  53 .3+ 1 .176UO .49%'  (\ ^ilL^ 


Limit* 

Ine  Par- 

ail^'ls. 

x.s. 


+32 
+79 
+  6 
+56 
-3 

+64 
90 
+19 
+30 
+90 

+90 
0 
+90 
+79 
+20 

+33 
90 
+43 
+90 
-53 

-10 

+64 
-16 
+84 
-10 

+75 
-7 
0 
+90 
+33 

-19 


-24 

+13 
-54 
-  2 
-65 

+  8 
+53 
-39 
-28 
+19 

+21 

+30 
+62 
-40 

-27 
+37 
-18 
+16 
-66 

-«7 
-5 
-68 
+  6 
-68 

0 

-08 
-69 
+43 
-36 

-70 


-5"), -69 

+10'-62 

50|-22 

k24  -19 


0.1S25 
0.1 8(M) 
0.1966 
0.2029  hl4!-66 


+90 
0 

h48 


+  4 
-74 
-74 

+  7 


4  901+41 
+42J-3G 

5-79 
+31-48 


13  58  .'3\-  7  ^l>.>!^\-\VWmV>A^n\^"5l^ 

19  35.8\-  2  ^.^Y-^N.^Oo'T  CN.T^^  ANfSl^vV^ 


OCOTJLTATIONS,  1917. 
ELEMENTS  FOR  THE  PREDICTION  OF  OOCKLTA'nONf 

OCTOBER. 


sseB. 

481  B. 

Leonia 
LeoDiB 
Leooia 

47  G, 
64  G. 

169  B. 

177  B. 
42 

Libre 
Libne 
Libra, 
Libne 
Ubm 

32  B. 
« 

57  B. 
24  G. 
27  G. 

Scorpii 
Scorpu 
Bcorpii 
Scorpii 
Scorpii 

41  G. 
19 
P 

22 

Scorpii 

Scorpii 

Ophiuchi 

Scorpu 

Vbnus 

12tJ  B. 

24 

88  B. 
2ii 
J37  B. 

Rcorpii 

Ophiuchi 

Ophiu.'hi 

Ophiuchi 

Ophiuchi 

0 

ilH   B. 

b 

Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 
Ophiuchi 

(i:t 

4 
2\  G. 

7 

a 

Ophiuchi 
Sii;,'ittarii 

SaKitiarii 
SaKitlarii 
Sugiltarii 

1 

24 
117  B. 

26 
28 

Ra;r><tarii 
Siij;itiarii 
.Simitlarii 
S^i«iltani 
H;l^'itlarii 

30 
33 

loi  B. 

.Si«rit(arii 
Siieitlarii 
KnsiHarii 
Saciltarii 
Sagiltarii 

I6H  B. 

R^iKittarii 
Kagittarii 
Sa;rittarii 
Safiittom 
Sagittarii 

SO        Sagittarii 
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MENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 


The  Stak'8 


am 
Arii 
arii 
arii 
comi 

cami 
comi 
comi 
comi 
comi 


ni 
ni 

jcomi 
comi 
jcomi 
•■ 

JU 

•  • 

xu 

•  • 
m  • 

•  m 

um 
um 
um 

II  m 

um 

um 
um 
um 
um 
um 

um 
um 
um 
um 
is 

;ifl 
An 
Ah 
Ah 
Ah 

:is 

:is 

:i8  (mean) 

Ab 

As 

Ab 
Ab 

1 
1 


Mag. 


6.1 
6.1 
5.1 
6.0 
6.4 

6.2 
6.2 
5.2 
5.9 
5.9 

6.5 
6.5 
6.2 
5.3 
6.3 

5.6 
5.7 
5.8 
5.2 
6.3 

6.2 
6.3 
6.4 
4.9 
6.4 

5.7 
5.4 
6.2 
5.4 
6.5 

6.3 
3.7 
6.2 
6.1 
5.8 

5.1 
6.4 
6.5 
6.4 
6.2 

5.7 
5.8 
4.6 
5.0 
5.2 

5.2 
6.0 
6.1 
4.3 


Red'ns  firom 
1917.a 


+3.79  + 
8.75 
3.81 
3.83 
3.91 


Am. 


Aa 


// 


6.9 
8.2 
8.7 
9.5 
13.9 


-21  29.0 
19  2.1 
19  57.5 
19  15.2 
16   0.8 


+3.90 
8.97 
8.94 
3.97 
4.01 

k4.06 
4.08 
4.11 
4.10 
4.11 

k4.14 
4.18 
4.20 
4.24 
4.25 

+4.31 
4.30 
4.39 
4.40 
4.39 

k4.42 
4.46 
4.58 
4.59 
4.67 

+4.80 
4.92 
4.92 
4.97 
5.00 

+5.05 
5.07 
5.08 
5.08 
5.19 

+5.22 
5.28 
5.28 
5.30 
5.31 


+14.2 
14.1 
15.01 
14.8 
16.7 


hl5  19.9 
16  48.5 
15 14.5 
16  26.0 
14  48.0 


5.301 
5.37 
5.42 


+18.4 
19.9 
21.0 
21.9 
21.9 

+23.8 
24.9 
25.4 
26.2 
26.6 


1-13  32.5 

1155.4 

10  56.7 

9  27.5 

9  39.2 

6  55.0 
5  47.7 
615.0 
4  39.0 
3  58.7 


+27.5 
28.4 
29.0 
29.2 
29.2 

+29.7 
30.0 
30.9 
30.9 
30.6 

+30.4 
29.4 
29.1 
29.0 
28.5 

+27.9 
27.5 
27.2 
27.0 
25.4 


+24.4 
22.9 
22.8 
21.2 
20.6 


+5.30+20.5 


20.4 
19.7 
17.6 


App*rent 

JMCUO*- 

tkmu 


2  49.9 
015.1 
0  9.4 
0  48.6 
0  40.5 

139.0 

3  2.1 
7  47.3 

7  44.3 

8  54.6 

+12  31.2 
14  55.6 

14  14.7 

15  59.6 

16  33.0 

+17  25.2 

17  51.8 
17  38.5 
16  50.6 
19  29.7 


+19  39.9 

20  20.6 

21  0.9 
20  44.6 
20  51.3 

+20  27.1 
20  30.9 

22  31.5 

23  41.7 


3,0    6.43  17.5  23  51.S 


3.0    6.43  17.51 
1 6.5  U6.41U-17  .bU 


At  Conjunction  in  R.  A. 


Qreenwlch 
Mean  Time. 


Hour 
Aniele, 


88 


84 


86 


86 


87 


30 


h     m      h    m 
10   0.9+  437.9 

12  23.0+  654.7 
16  34.6+1057.2 
19  3.61-1039.2 
10  45.6+428.6 

1147.0+527.7 

13  41.8+718.5 
+  853.4 
+  924.8 
-655.6 


15  20.3 

15  52.8 
23  49.4 

7  26.4 

12  52.1 

17  52.3 
20  21.0 
20  54.8 

4  31.9 
10  44.8 

13  53.7 
20  2.2 
2124.4 

515.9 
6  20.4 

16  36.9 

18  8.3 
18 16.9 

22  22.5 
2  50.0 

16  11.0 

17  57.2 


+  025.4 
+  539.7 
+1029.4 
-11  7.0 
-1034.4 


+0.9853 
-1.2067 
40.3481 
+0.0003 
-0.6621 

-1.1682 
40.6905 
-0.5905 
+0.7054 
+0.6313 

+0.9465 
+0.4904 
+0.6215 
-0.3110 
+0.0145 


-  3 13.2 
+  247. 
+  549.3 
+11 45.2 
-1055.5 

320.1 
217.8 
7  37.5 
9  5.7 
914.0 


-1048.8 
,-630.6 
+  622.4 
+  8  4.8 


88    2  57.0-714.5 


89 


13  52.21+317.2 
0  27.2-1030.8 
216.l|-845.9 
3  53.8-711.9 
7  27.5-346.1 


1116.6-0  5.4-1.0815 
13  55.0+  227.0-1.0331 
15  35.8'+  4  4.1-0.5050 
1616.0+  442.9'+0.4186 
0  59 .3!-10  53.7,-0.7545 


0-0 


-0.9590 
.6002 
-0.3836 
+0.5169 
+0.1844 

+0.9890 
-1.3165 
+1.1582 
+0.5780 
40.7474 

+0.7995 
40.5312 
-0.9199 
-0.4432 
+0.5226 

-0.5894 
-0.7261 
40.3272 
-1.0909 
-0.9431 


5  46.-5- 617.5-0.1727 
12  8.6-  0  9.940.0692 
12  36.1+  016.5'-0.5487 
18  56.4+  622.2'40.5524 
2129.l!+  849.0!+0.7451 


22   6.4!+  924.8'+1.2270 

22  46.81+10  3.71+1.2398 

31  0  22.11+11 35.4i-0.6288 

7  31.91-  531.51-1.1058 


0.5722 
0.5715 
0.5703 
0.5696 
0.5648 

0.5645 
0.5640 
0.5635 
0.5634 
0.5611 

0.5592 
0.5579 
0.5569 
0.5565 
0.5564 

0.5553 
0.5546 
0.5545 
0.5543 
0.5543 

0.5545 
0.5546 
0.5557 
0.5560 
0.5560 

0.5567 
0.5576 
0.5611 
0.5617 
0.5647 

0.5687 
0.5728 
0.5736 
0.5742 
0.5756 

0.5771 
0.5780 
0.5786 
0.5780 
0.5818 

0.5832 
0.584}) 
0.5a50 
0.5862 
0.58G6 


+0.1349  +60 
0.1399  ^7 
0.1486  +48 
0.1536  +29 
0.1827  X-  3 


0.5868 
0.5870 
0.5875 


+0.1844 
0.1876 
0.1903 
0.1913 
0.2034 

k0.2138 
0.2205 
0.2261 
0.2287 
0.2292 

+0.2361 
0.2408 
0.2428 
0.2461 
0.2467 

40.2493 
0.2495 
0.2503 
0.2502 
0.2501 

40.2495 
0.2484 
0.2418 
0.2406 
0.2332 

40.2212 
0.2067 
0.2040 
0.2014 
0.1956 

40.1890 
0.1843 
0.1812 
0.1799 
0.1627 

40.1526 
0.1385 
0.1375 
0.1227 
0.1167 


0.5867  40.1152  +88+52 


0.1097 
0.0919 


Limit- 
ing Par- 
allels. 


N. 


-37 

+73 
+  2 

+74 
+72 

+76 
+65 
+75 
+21 
+38 

-14 
+  71-80 
+19-63 


+71 


-13 


+50-^ 


+87 
-44 


+90+27 


+77 
+90 

+90 
+74 
-10 
+17 
+73 

hfS 
+  1 
+60 
-24 
-13 

-24 
-20 
+13 
+66 
-2 

+30 

+44 


+78 


0.1135  +86+54 


S. 


+18 
-90 
-21 
-40 
-88 

-90 
-2 
-80 
-1 
-6 

+13 
-14 
-7 
-58 
-39 

-90 


+15 
-88 


-10 
0 

+  3 
-12 

-82 
-65 
-10 

-72 
-75 
-17 
-74 
-73 

-73 
-72 
-61 
-10 
-71 

-38 
-23 
k-10-59 


+  3 


+90+15 


4-62 
t-30-66 


23  10.3 


7  59.6'-  5  4.?>y\m^l\^7^f^V^^ 

8  20.9-  444.^'-0.\Wr.^.T>%--v^.^'A^V'tv^'^ 
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bijRuents  for  the 


OF  OCCULTATIONl 


27 

Tftori 

28 

T*un 

133  B 

Tauri 

32 

Tfturi 

33 

Taun 

161  D 

Tauri 

Tftnri 

1«2B 

Tauri 

<J2 

Tauri 

Tauri 

NOVEMBER. 

284  B.  Tauri 

CO 

+5.39 -i-11.8'+23  10.5 

1    3  40.8 

-10  9.4 

+0.7614 

0.5857  tO.H 

T        Tnuri 

4.3 

f5.36fll.2 

+22  48.1 

6  0.8 

-  7  64.7 

+1.2361 

O.SS52>0Ja 

05        Tauri 

6.2 

6.40 

10,9 

23  50.1 

6  23.7 

-  732.7 

tO.0739 

0.5851  nm 

300  B.  T^uri 

6.2 

5.38 

10.7 

23  28,8 

7  24.2 

-634.5 

H).5787 

0.5848  OJn 

315  B.  Tauri 

6.3 

5.41 

9.2 

24  27.8 

1140.1 

-2  28,5 

-0,3360 

0.5835  0.01! 

99        Tauri 

6.0 

6.38 

9.1 

23  49,3 

12  18.4 

-  1  51,7 

tO,3423 

0..5834  0.01; 

h        Tauri 

5.6 

h5.42 

+  8,8+24.30,5 

12  25.8t-  144,6 
16  29,81+  2 10,2 

-0,8033 

0.5833  »0.0i; 

103        Tauri 

6.5 

5.37 

7,8   24    9,5 

+0.0445 

0.5819  +0,00: 

118        Tauri 

5.4 

5.36 

4,U   25    5,1 

B    110.6 

+1031.2 

0.57S3  -0.01^ 

121        Tauri 

6.1 

5.29 

4.4   23.59.2 

3  45,1 

-11   0.0+O.1437 

0.5770  0.021 

394  B.   Tauri 

CO 

5,23     3.61  23  10.0 

7    2,6 

-  7  49,9+0.9232 

0,5754   0.02! 

132         Tauri 

5.0 

t5.27|t  2.6,t24  32.5 

9  24.1 

-  533,6U,600o 

0.5741  -0,03! 

412  B.  Tauri 

5.S 

5.23,     l.fi   24  14.3 

12  44,3 

-  2  20.8'-O,4128 

0.5722  0.0c 

1         UeTninoruui 

4,3 

5.16    0.9   23  Ifi.l 

15  47,7 

+  035,8+0.4699 

0,5704  0.05( 

5.(1 

5.14*0.41  »    7.7 

1811.2+ 2.54,1'+0.4930 

0„5690  0.aiE 

r,         (ieminonim 

5,!) 

5.18-  0.:(   24  2ri.4 

1856.1'+  337,5-0,9392 

0.56S5  0.05; 

C         Geniinonrm 

6.3 

h5.12  *  O.1U2  55.7 

19  17.6+  358.1,t0,6421 

0,5683  -0.05f 

n         Geidiii.  (rtf.) 

3.2 

5.09-0.11  22  31,9 

2023,9t5  2.0+0.997310,5676  0,06( 

S         Ueitiiiiuruui 

6.1 

5.14     0.7]  23  59.9 

20  59.4,+  536.3-0.5943  0..56;2  O.OE 

U         (iemiiioruni 

6.2 

5.13.    0.7.  23  46.2 

2116.6+ 5  52.8 -0,3706!  0.5670  o,0« 

3.2 

5.06     1 .2-  22  33.4 

23  52.2+822,9+0,7477 

0.56,54   0.06J 

30  li.   Cieiuhiorum 

6.0 

*5.08-  1.V23  22,4 

8    058.8;+ 927.0-0.1983 

0.5647-0,071 

d        Ucmitionim 

5.2 

4,90,    4.4'  2151,5 

12  25.11-  330,9+0.4673 

0.5568  O.0K 

C         Gon.in.  (rar.) 

3.7 

4.79i    5.4   20  41.5 

18    3.9+156.3+1.1527 

0.5528  0,10( 

44        fieminoniiji 

5-n 

4.8U,    6,2   22  45,7 

1334.4'+ 225,7-1,1246 

0.5525   0.10; 

120  11.   lifniiiioniN, 

li,.-) 

4,78,    C7|  21  23,5 

20  47,0,+  4  33.8+0.1061 

0.5509   0,111 

3„j 

+4.75'-  7.7rf22    8,0 

4     120.5+ 8  58.2;-l. 2227 

0.5476r-0,116 
0.54G9  0,121 
0.5453  0,12; 

5U         (ien!iiii.rii[ii 

4,68;     7.4   20  36.0 

212,4,+  948,31+0.3279 

14U  B.  (iemiuonini 

6^4 

4.68     8.3   21  42.0 

4  27.8+1159,2,-1.1390 

«1        Gemimiruiii 

5.8 

4,66^     7.0'  20  25-3 

4  30.9h-ll  57.8 +0.2346 
452.3-1137.2-1,0372 

0.5452  0,12: 

63         Gf'miiiorimi 

.V3 

i.C.<i\    8.5   2136.8 

0.5450,  0.12( 

79         Gwiiiiii>ru]]i 

ti.3 

+4.55  -  9.9+20  30.8 

13   3.6-  342.1-0,9989 

0.5391-0,131 

g         Geiijiiiorum 

5.0 

4.48,     9.4   18  42.7 

13  33,0:-  3 13.5  +0.8874 

0.5388  0,14C 

6,2 

4.48,  10.3;  19  32,1 

16  18.7i- 033,2-0,4013 

0.53C8  0,144 

S5        Geniinonim 

5.2 

4.47   lO.Ol  211    6.\ 
4.37|  10.5^  n  S2.0 

3         ranrri 

5.7 

10  n.   CaiK-ri 

fl.l 

+4.38 

-11 

4+in  \ 

A       "JIV 

.<i-r    -.^ 

i.^'-«.% 

t\«,^SflnS-iS 
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£L;EMENTS  for  the  of  OOCITI.TATIONS. 


.  Tauri 
Tauri 
Tauri 

.  Tauri 
Tanri 

;.  Tauri 
Tauii 

Tauri 
t.  Tanri 


Turn 
Tauri 
Tauri 
Tauri 
.  Tauri 


Tauri 
.  Tauri 
Geminoru 
Geminoru 
Geminoni 

Geminon) 
Gemin.  <i 
Gemiuoru 
Qeminoru 
Geminoru 


B(l-tfl.0899 
I! I,  0.0SS8 
Ii2  0.0879 
BL'I  0.0S71 
liL';  0.(W71 

[»i  0.07HI 

F»t|  0.0752 
E)ll.  0.0718 


fi7.  o.o; 
r,  I +0.0325 

)i'i  o.o:ti5 

W  0.02«9 

TnI  0.017B 

5-1'  0.0163 


r.3+O.ni60  -12-05 
■i:{+«.o<Kir.  f.iK-i6 

IS-0.01fi4  -2(i-l!5 
[1.1  0.0228  t-13-14 
!)]   0.0309  4-90+28 

80-0.0366  0,-64 
lil   0.0447  1-10-19 

IK  o.oriig  fa'   0 

!)r>  O.OS74  fG-1     0 

ii  (i.orm  -20-66 


41.0000 


f57,-  1 


Tfi-f  R 


Geminoni  m 
Geminoni  m 
Gcminomm 
Gemioonim 


3.7 

+.=>.(!! 

Mi). 

r>iii 

S.2 

r>.x 

6.4 

5.5.1 

+'>no 

r.;i 

fi,.>i 

63 

h  4',' 

:>ii 

fi  ;f? 

<t.2 

5.a5 

-  7fi 

+?lt4l 

- 

•>■':   -I. 

i> 

S.'l 

'.;i  -s. 

' 

10.« 

21 -l^ 

0 

-10  r, 

1 

1011 

«ISi 

i:'M 

w.v 

N 

1-'.^ 

IK  4' 

i:iA 

jaai 

1 

l.'J.0.+J7;f2 

0 

.l.imi;!!  n.,-i.-,s2-o.ifW2 


s  ()..v,; 


■  D.ll 


O.IL:!^! 

o..-.:,L'i|  i).iJ34 
O.-VKJ?,  0.1274 


:t:.!-;i 

11  2iiJi'-  :f  ijji.(j!r': 
i:i-IO.u:-  1  0,7-1.2fi: 

13  43.1.-  Or.7.7'0.ft'i2.<'ll,r.n()7'-(1.1375 
it  4.1- 037.1 -1.242(1  (l..->,-.llt|  U.12MI 
23  8.4+  7  i().7-l.i.-.2-J  IP..".I4:.  0.1417 
22  37  .-1  +  7  ;W  .S  -m.7T,V.V  U  .MWl  »>  .Wla 
8     1  20.7+10 Hi.»=  -" -■>«"■«  ".-i-'vV  i\ \.v 
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10  u. 

Gi 

c 

C. 

4' 

Q 

MB. 

Ci 

64 

Ci 

209  B. 

o 

222  B. 

o 

iE»  B.  I> 
237  B.  L 


431  B.  1/ 
13  B.  V 
64  [(.  V 


43  n.  V 

231  «.  V 
23(JG.  V 


253  B.  Si 

SG6  U.  Si 

J  Si 

67  Si 

31  B.  Ci 

27  G.  O 

47  B.  Oi 

r  O 

61  B.  Ci 

OSS.  a 
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OOCULTATIONS  VISIBLE  AT  WASHINGTON. 
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OOCULTATIONS  VISIBLE  AT  WASHINGTON 


The  Star's 

IMICBB8I0N. 

EMERSION. 

K       ■ 

Date. 

Washington. 

Angle 
!      from— 

Washington. 

.vnj 
froo 

^T 

ICag. 

Sidereal 

Mean 

North    Ver- 

Sidereal 

Mean 

North 

Name. 

Time. 

Time. 

Ftoint. 

1 

0 

■  tex. 

1 

Time. 

Time. 

Point. 

1 
h    m  I     h    m 

0 

t 
h    m        h    m 

• 

Juno  11 

22  B.  PiHcium 

6.4 

17  28     12    8 

103     154 

18  13  ,  12  53  {  204  i 

11 

9  Pincium 

6.4 

19  41     14  21 

'    35       81 

20  44      15  23 

2611 

11 

K  Piscium 

4.9 

20    5     14  45 

341       25 

20  20  1  15    0 

.  316 

16 

47  ArietiH 

5.8 

20  10     14  34 

51     101 

21     0  i  15  24 

1  270 

25 

p*  Leonin 

6.1 

14  20       8    6 

120       76 

15  32       9  18 

!  301 

26 

13  B.  VirginiH       J 

5.9 

17     2     10  43 

56         6 

17  36 

11  17 

351  1 

Julv    1 

50  B.  Scorpii 

6.4 

15  56       9  18 

26  ,    27 

16  20 

9  41 

354 

3 

70  B.  aajattarii 

6.4 

22  13     15  26 

!  154     112 

22  24 

15  36 

173 

4 

222  B.  Sajnttani 

5.5 

19  38     12  48 

80       76 

20  53 

14    2 

;  238 

4 

50  8agittarii 

5.6 

22  47     15  56 

66-27 

23  49 

16  57 

'  249 

27 

18  G.  Libm'          J 

6.1 

19  16  ,  10  55 

59  1    13 

20    7 

11  46 

1  317 

Aug.    5 

16  Piscium 

5.7 

17  43       8  47 

26  i    77 

1*8  27 

9  30 

i  282 

5 

19  Pipcium 

5.4 

23  16  ,  14  19 

i    63 

62 

0  32 

15  34 

.236 

6 

136  B.  Pit'cium 

6.6 

23  32     14  30 

95 

119 

0  31 

15  30 

196 

7 

101  Piscium 

6.2 

23  35     14  30 

'    94  ;  136 

I 

0  38 

15  33 

203 

10 

62  Tauri 

6.1 

0  30     15  13 

19       78 

1    9 

15  52 

311 

12 

8  Gemiiiorum 

1  6.1 

1  26     16    1 

.    27  .    84 

1  59 

16  34 

329  1 

12 

9  Geminorum 

I  6.2 

1  26  1  16    2 

,    91  i  149 

2  38 

17  13 

266 

28 

222  B.  Sa^ttarii 

1  5.6 

20  18  i    9  51 

116     102 

21    8 

10  41 

200, 

28 

50  Sa^ttani          } 

5.5 

23  18     12  51 

99       56 

0    9 

13  42 

217  ! 

SO 

72  B.  Aquarii 

6.5 

1  37     15    2 

342     297 

1  50 

15  14 

319  ' 

S<-i>r.  1 

K  ripcium 

4.9 

4    2     17  18 

>     98  .    48 

4  49 

18    5 

210 

4 

20  }V.  Ariotis 

6.4 

0  28  '  13  32 

109     149 

1  21 

14  26 

195 

6 

33  Tauri 

6.0 

21  20 

10  24 

6       58 

21  46 

10  43 

323 

6 

161   B.  Tauri 

6.5 

22  41 

11  38 

68     124 

23  43 

12  40  1  258 

1 

7 

99  Tauri 

6.0 

22  54 

11  47 

148     202 

23  16      12     9 

191  ; 

'23 

(i3  Ophiuchi 

6.1 

19  47 

7  38 

54       30 

20  57       8  48 

282 

24 

154  B.  Sajrittarii 

5.9 

20  38 

8  24 

87       64 

21  48  1     9  35 

233 

•26 

95  B.  ('aj)ri<'orni 

5.9 

0  20 

11  5^ 

42         2 

1  19     12  57 

260  1 

29 

16  PiHriuni 

5.7 

18  46 

6  13 

356       46 

19    9  1     6  37 

309  : 

29 

19  Piecium 

5.4 

0  17 

11  44 

44       33 

1  29      12  56 

247  ! 

30 

136  li.  Pinriuni 

6.5 

23  22      10  44 

42       68 

0  33  1  U  56 

251 

()<t.     4 

95  Tauri 

6.2 

3  30     14  36 

85     126 

4  57      16    3 

262 

5 

121  Tauri 

5.1 

0  27      11  30 

72     129 

1  31     12  34 

275  1 

7 

56  Gf»min(»nini      f 

5.2 

0    0     10  55 

122     170 

0  49     11  44 

247 

7 

61  (ieminr)nim 

5.8 

2  27     13  22 

142     198 

3  16     14  11 

232 

21 

24  Siifrittarii 

5.7 

18  52       4  53 

141      136 

19  26       5  27 

190 

21 

117  B.  Su^'ittarii 

5.8 

21  25       7  26 

83       50 

22  32       8  33 

240 

23 

47  H.  Cajjricorni 

6.2 

23    5       8  57 

87  ;    55 

0    5       9  57 

216 

24 

72  B.  Aquarii 

6.5 

22    0       7  49 

16  .      7 

i 

22  58       8  47 

279 

26 

i<  i*iRium 

4.9 

4  27     14     7 

149  1     99 

4  32     14  12 

160  , 

29 

20  IP.  Arietis 

6.4 

0  47     10  16 

64  1    98 

2    4     11  33 

243  1 

X(.v.    2 

I  Gominoruni 

4.3 

23  36       8  49 

81     133 

0  34       9  46 

273 ; 

3  (iominonim 

5.6 

2  19     11  32 

130 

188 

3  17     12  29 

229  1 

3 

rJO  H.  (tcmi riorum 

6.5 

5  27     14  35 

69 

116 

6  41      15  49 

3-20 

10 

q  Virp:iniH             t 

5.3 

6  54      15  35 

110 

162 

7  57  1  16  37 

305 

24 

136  B.  Pifciuni 

6.5 

20  46       4  32 

32 

82 

21  43  ;    5  30 

267 

07 

32  Tauri 

5.H 

9  5Vi     \1  "2.^ 

\  \\\  \  9\  \ 

,10  28  [is    0 

216 

SoTK.-The  angles  of  position  are  counted  Uom  vYv«  ^«T^^\«^i*3^^';j;S^lx^!i>^>!^^ 

f  Immerskm  below  the  horiion  ol  Was\i\nRioTv.  x ^Tsv*nNotvV^N«^  v\«,\^.s^^t.^\^^\.> 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON. 


IMMERSION. 

EMERSION. 

The  Stax'a 

1       .     . 

T)nm. 

Washington. 

Angle 
from— 

Washington. 

Angle 
from— 

tlooof 
Oocul- 

tatioD. 

Name. 

Mm?. 

Sidereal 

Mean 

North 

Ver- 

Sidereal 

Mean 

North 

Ver- 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

• 

h   m 

h    m 

0 

• 

h    ni 

h    m  1 

h    m 

2S4  B.  Tauri 

6.0 

23    8 

6  38 

114 

170 

23  56 

7  27  1  221 

278 

0  48 

300  B.  Tauri 

6.2 

4  15 

11  45 

154 

172 

4  47 

12  17     197 

193 

0  31 

d  Geminorum 

5.2 

9  56 

17  17 

66 

10 

10  46 

18    8  ,  333  1  276  | 

0  50 

g  Geminorum 
7S&  B.  Oancri 

5.0 

10  56 

18  13 

135 

81 

12    1 

19  18  1  274 

218 

I    5 

6.3 

6  22 

13  32 

120 

168 

7  47 

14  67 

294 

327 

1  25 

237  B.  Leonid 

6.3 

11  23 

18  24 

162 

151 

12  35 

19  3« 

271 

241 

1  11 

e  Leonis 

5.1 

7    9 

14    7 

182 

230 

7  41 

14  39 

237 

283 

0  32 

101  Pfsdam 

6.2 

7  23 

13  18 

103 

51 

8  12 

14    7 

228 

178 

0  49 

C  Arietis 

5.0 

23  30 

5  18 

87 

144 

0  36 

625 

230 

2H3 

1     7 

3  Geminorum 

5.6 

23  58 

5  34 

69 

122 

0  54 

6  30 

286 

343 

0  56 

6  Geminorum 

6.3 

1    9 

645 

120 

177 

2    6 

7  42 

237  1  295 

0  57 

fi  Geminorum 

3.2 

8    3 

13  39 

178 

130 

8  27 

14    8 

212  I  160 

1 

024 

•"The  aqglM  of  poaltkm  are  counted  from  the  north  point  and  vertez  of  the  Moon's  limb  toward  the  east. 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  THE  SD 

FOR  GREENWICH  MEAN  NOON. 


Date. 


Jan. 

1 

6 

11 

16 

21 

26 

31 

Feb 

.  5 

10 

15 

20 

25 

Mar 

.  2 

7 

12 

17 

22 

27 

Apr 

.    1 

6 

11 

16 

21 

26 

May 

1 

6 

11 

16 

21 

26 

31 

June  5 

10 

15 

20 

25 

30 

1 

P 

B. 

Lo 

Date. 

P 

1 

• 
+  1.99 

o 

-3.16 

• 
162.77 

July    5 

• 

0.88 

• 

+3.42 

-  0.44 

3.73 

96.92 

10 

+  1.39 

3.94 

2.86 

4.27 

31.07 

15 

3.64 

4.43 

5.23 

4.77 

325.24 

20 

5.85 

4.90 

7.54 

5.24 

259.40 

• 

25 

8.00 

5.32 

-  9.76 

-5.66 

193.57 

30 

+10.07 

+5.T2 

11.89 

6.04 

127.74 

Aug.   4 

12.06 

6.07 

13.90 

6.37 

61.90 

9 

13.96 

6.38 

15.79 

6.65 

356.07 

14 

15.75 

6.64 

17.54 

6.88 

290.23 

19 

17.42 

6.86 

-19.15 

-7.05 

224.39 

24 

+18.98 

+7.04 

20.62 

7.17 

158.54 

29 

20.40 

7.16 

21.93 

7.24 

92.67 

Sept.  3 

21.69 

7.23 

23.08 

7.25 

26.80 

8 

22.84 

7.25 

24.07 

7.20 

320.91 

13 

23.84 

7.22 

-24.89 

-7.10 

255.00 

18 

+24.68 

+7.13 

25.54 

6.94 

189.08 

23 

25.37 

6.99 

26.01 

6.74 

123.15 

28 

25.89 

6.80 

26.31 

6.48 

57.19 

Oct.    3 

26.24 

6.56 

26.43 

6.18 

351.21 

8 

26.41 

6.27 

-26.36 

-5.83 

285.21 

13 

+26.40 

+5.94 

26.11 

5.44 

219.19 

18 

26.20 

5.55 

25.68 

5.01 

153.16 

23 

25.81 

5.13 

25.06 

4.55 

87.10 

28 

25.23 

4.66 

24.26 

1 

4.06 

21 .02 

Nov.   2 

24.45 

4.16 

1 

-23.28 

-3.53 

314.93 

+23.47 

+3.63 

22.13 

2.99 

248.81 

12 

22.29 

3.07 

20.80 

2.42 

182.69 

17 

20.93 

2.48 

19.31 

1.84 

116.55 

22 

19.38 

1.87 

17.67 

1 

1.25 

50.39 

27 

17.65 

1.25 

1 

-15.88 

-0.65 

344.23 

Dec.    2 

+15.76 

+0.61 

'         13.98 

-0.05 

278.06 

7 

13.73 

-0.03 

11.96 

1 

fO.55      j 

211.88 

12 

11.56 

0.67 

'           9.85 

1 

1.15      i 

145.69 

17 

9.30 

1.29 

,            7.66 

1 

1.74  : 

79.51 

22 

6.95 

1.93 

1 

1   -  '^•'^•'^  ; 

+2.32      1 

13.33 

27 

+  4.55 

-2.54 

-  3.16 

+2.88      ! 

1 

307.14 

32 

+  2.11 

-3.13 

In  the  above  table,  P  Ls  the  i)ositiou-angle  of  the  axis  of  rotation  measured  eaati 

the  north  point  of  the  disk,  while  L^  and  B^  are  the  heliographic  longitudes  and  latitude 

tively,  of  the  center  of  the  disk.    The  lonirftudes  are  reckoned  from  the  Solar  Meridi: 

paAHed  thwugh  the  ascending  node  oi  t\\e  Svxtv'  a  ^\]fiA«t  o\i\}£l^  «K^^'^Nl\^^QTi'\^dSi\>ax>j  \^\.i^ 

rich  Mean  Noon. 
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MEAN  BQUATOS,  OBBIT,  AND  MEAN  LONOTTDDi;. 
FOB  GREENWICH  MEAN  NOOK. 


MOON,  1917. 


EPHEMERIS  FOR 

FOB 


OB3BR 


fi.7ti 

-4.81 

-0.01 

+0.01 

16.33 

+o,co 

5.8S 

3.68 

0.01 

0.01 

28,48 

0.63 

4.fi8 

2.40 

0.01 

0.01 

40,63 

0.66 

3.38 

-1.04 

0.01 

0.01 

52.77 

0.6B 

2.01 

+0.37 

0.01 

0.02 

64,91 

0.72 

a.m 

+  1.75 

-0.01 

+  0.02 

77.05 

+0,75 

0.80 

3.05 

0.01 

0,02 

89,18 

0,77 

2.11 

4.23 

0.01 

o.os 

101.32 

.   0,80 

3.40 

5.23 

0.02 

0.02 

113.46 

0.S 

4.5.5 

fi.Ol 

0.02 

0,02 

125.69 

0.S4 

5.-55 

+  li..52 

-0.02 

-tO.02 

137.73 

+0,86 

6.37 

6.74 

0.02 

0,02 

149.88 

0.S8 

6.&8 

fl.ii5 

0.02 

0.02 

162.03 

0.90 

7.S3 

6.23 

0,02 

0,02 

174,19 

0.92 

T.38 

6.48 

0,02 

0.02 

18S.36 

0.93 

7,10 

+4.41 

-0,(K 

1,     VS^.^^ 

i      +0.95 

li.U 

+3.06 

\    -o,(a 

MOON,  1917.  617 

W)R  PHTSICAL  OBSERVATIONS  OF  THE  MOON. 
FOR  HEAN  HIDHIGHT. 


318  MOON,  1917. 

EPHEUEBIS  FOR  OBSES  OF  THE  HOa 


lOR  MEAN 


MOON,  1917.  619 

IRIS  FOB  OF  THB  MOON. 

FOR  MEAN 


137.18 
138.84 

Mi.se 

145.B7 
160.91 
166.27 
1.66 
6.70 

u.st 

18.26 
20.71 
22.89 
33.24 
23.1S 


11.20 

5.49 
169.35 


140.13 

137. S4 
136.73 
136.85 
138.23 
140.86 
144.63 
149.31 
154.54 
159.92 
6,11 


21.96 
23.09 
23.34 

22.68 
20.73 
17  M 


S20  MOON,  1917. 

EPHGHESIS  FOR  PHYSICAL  OBSEKVATIONS  OF  THE  HOOI 
FOR  GREENWICH  MEAN 


4.74 

e.79 

5.78 

«.7« 

-6,59 

+4.41 

7.11 

6.75 

T.-IO 

4.78 

7.08 

n.63 

6.44 

2.04 

-5.;!6 

^0.38 

S.R8 

-1.35 

2,09 

3.03 

-6.10 

4.49 

+  1.B2 

5.84 

+3.79 

-l(-39 

S.lt!) 

8.70 

«.60 

«.57 

7.37 

e.0.5 

+2.71 
+S.92 


MOON,  1917. 


HEMERIS  FOR 

FOR 


OF  THE  MOON. 


rolonc.      I 


31:1.19 

333.42 
S45.e4 
357.86 
10,07 


4B.6» 

1.26 

5S.M 

1.28 

71.02 

1.30 

83.20 

-1.31 

85.37 

1.33 

107.55 

1.36 

llfl.r2 

1.37 

131.90 

1.38 

144.0fl 

-1-40 

1SG.2S 

1.42 

168 .4fi 

1.43 

180.6ft 

1.44 

192.89 

1.46 

205.10 

-1.47 

217.32 

1.48 

229.r« 

1.49 

241.77 

1.50 

254.00 

1.51 

302.92     I 
31.>.14     ■ 


28.3S 

-1.51 

40.53 

1.51 

52.70 

1.51 

64.87 

1.51 

-r.m 

\.^\ 

sa.w 

\      -\.W. 

10\.^5. 

\    -■vx.^ 

m  MOON,  1917.  I 

EFHEMERIS  FOR  PHYSICAL  OF  TBI  Willi 

FOB  VEJiS 


MOON,  1917.  638 

IHEMEBIS  FOR  OBSEB  OF  THE  MOON. 

FOR  UEAN 


624      ILLUMINATED  DISK  OF  MEROTJRY,  1917. 


FOR  GREENWICH  MEAN  NOON 


I>ate. 


L     « 


Stellar 


.0.650 
0.451 
0.212 
0.035 
0.026 


.I:ni.   I 

6 

11 

16 

21 

26 
31 
K»>1>.  5 
10 
15 


20  I  0.721 

25  ,  0.775 

Mar.  2  0.821 

7  I  0.862 

12  0.901 

17  !  0.939 

22  '  0.972 

27  i  0.996 

Aj»r.  1  i  0.994 

6  ■  0.943 


M:r 


.Inn 


11 
16 
21 

26 

.   I 

() 
11 

hi 

21 

2(; 

'M 
«»  ") 
10 
15 
20 


2r. 


0.826 
0.663 
0.489 
0.3:^) 
0.19S 

0.094 
0.02« 
O.(HM) 
0.020 

o.07r> 

0.154 
0.243 
0.340 
O.-t'M) 
0.r)l)2 

O.OOl 
O.S24 


72 

96 

125 

158 

161 


64 
57 
50 
44 
37 

29 

19 

7 

9 

2S 

49 

71 

91 

110 

J  27 

114 
1()2 
178 
l(i4 
118 

l:i4 
121 
109 

«iS 

:>o 


0.158 

133 

;  0.322 

110 

0.464 

94 

0.573 

82 

0.656 

72 

352 
347 
342 
324 
204 

184 
178 
175 
171 
168 

164 
160 
157 
153 
150 

146 
142 
125 
351 
337 

336 
:)36 

;«7 

338 
339 

:mo 

:U2 

40 

149 

ir>2 

154 

ir>() 

158 
IGl 
If  15 

\m 

17f) 


59.1 

61.5 

41.8 

8.4 

6.0 

27.6 
39.5 
40.3 
37.1 
33.5 

30.8 
29.2 
28.6 
29.1 
31.0 

34.4 
39.9 
47.9 
58.0 
67.4 

70.3 
64.4 
53.0 
40.0 
27.2 

14.6 
A  A 
0.0 
3.3 

11.2 

19.8 
27.0 
33.0 

3S.8 
45. f) 

53.7 
()2.3 


.   Mag. 


-0.4 

-0.1 

-fO.8 

2.1 

2.3 

+  1.2 
0.7 
0.4 
0.2 
0.2 

+0.1 
0.0 

-0.1 
0.2 
0.4 

-0.7 
1.0 
1.5 
1.6 
1.4 

-1.1 
-0.6 

0.0 
+0.6 

1.2 

+  1.9 
2.6 
3.5 

2.8 
2.1 

+  1.6 
1.2 
0.8 

+0.5 
0.0 

-0.1 
-0.9 


I>ai(- 


/. 


Julv 


5 
10 
15 
20 
25 


30 

Aug.    4 

9 

14 

19 

24 

29 

Sept.  3 

8 

13 


Oct. 


13 
18 
23 
28 
Nov.   2 


t 

12 
17 

27 


!>«• 


12 
17 


♦)    I 


0.934 
0.993 
0.990 
0.947 
0.888 

0.827 
0.766 
0.707 
0.646 
0.580 

0.504 
0.415 
0.309 
0.188 
0.071 


18 

0.006 

23 

0.056 

28 

0.228 

3 

0.464 

8 

0.681 

0.835 
0.925 
0.971 
0.993 
1.000 

0.998 
0.991 
0.978 
0.959 
0.932 

0.893 
0.834 
0.745 
0.608 
0.412 


27   O.IM 
32   (».019 


49 
58 
66 
73 
81 

90 
100 
112 
129 
149 

171 

153 

123 

94 

69 

48 

32 

20 

10 
o 

11 

17 
23 
30 

38 

48 

61 

78 

100 

130 
Uil 


16 
19 
22 
24 
26 

28 
30 
32 
36 
44 

96 
192 
203 
207 
209 

211 
212 
213 
214 
225 

21 
22 
20 
17 
14 

10 

6 

2 

358 

354 

350 
32S 


o 

o 

30 

185 

9 

212 

12 

344 

27 

3 

39 

11  1 

67.5 
65.C 

fn.% 

48.7 
41J 

36.1 
33.( 
31.^ 
30.( 
3U 

32.1 
32.: 
31.^ 
25.1 
12.: 

1.: 

ll.{ 
40.( 
63.: 
66..' 

57.J 
46.i 
38.( 
31. < 

28.( 

25.( 
24. ( 
24.: 

28.- 

32.^ 
38..' 
46.: 
55. i 
57. ( 

36.; 
4.' 


NOTATION. 

/  :=th(»  nuio  of  \\\v  an-ii  of  tho  ilhiminatod  i)orTion  of  ih«*  uppiinMii  (lit»k  to  ih«»  area  of 

appartMit  disk  r('^ar(l<'(l  ns  circular. 
;=tho  aiitrlf*  lM»twccii  th«*  Sun  and  Earth,  avS  ?con  from  the  planet. 
6=th<'  an«:lc  which  the  line  joining  the  cui<ps«,  or  extroniities  of  the  ilhiiniuated  porti 

with  the  meridian, 
/."the  In-illiancy  of  the  dir<k.     The  unit  of  Jj  is  the  amoiuit  of  lijrht  received  by  an » 

cirrular  di.-^k  with  the  same  allxnlo  a.»<  the  planet,  ^ul)tending  an  angular  rod 

•«ec(md  of  an*,  .><ituat<Hl  at  di.>*tance  unity  fmm  the  Sun,  and  illuminated  by 

an  tlie  moan  di.'^k  of  the  planet  i.s  illuminate<l. 
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FOB  GREENWICH  MEAN  NOON. 


•9. 

k 

■ 

t 

9 

L 

Stellar 
Mag. 

Date. 

k 

• 

t 

6 

/. 

StoUar 
Mac. 

o 

o 

• 

o 

o 

1 

0.885 

39.6 

189.5 

61.0 

-3.4 

July    5 

0.945 

27.2 

8.7 

52.2 

-3.3 

6 

0.895 

37.8 

186.7 

59.5 

3.4 

10 

0.936 

29.2 

10.9 

52.9 

3.3 

11 

0.904 

36.0 

183.7 

58.2 

3.4 

15 

0.927 

31.2 

12.9 

53.8 

3.3 

16 

0.913 

34.3 

180.6 

57.0 

3.4 

20 

0.918 

33.2 

14.8 

54.8 

3.3 

21 

0.921 

32.5 

177.5 

55.8 

3.4 

25 

0.908 

35.3 

16.4 

55.8 

3.3 

26 

0.929 

30.9 

174.3 

54.7 

-3.4 

30 

0.898 

37.3 

17.9 

56.9 

-3.3 

SI 

0.937 

29.2 

171.2 

53.7 

3.3 

Aug.    4 

0.887 

39.3 

19.2 

58.1 

3.3 

1.    5 

0.944 

27.5 

168.1 

52.8 

3.3 

9 

0.876 

41.2 

20.2 

59.4 

3.4 

10 

0.950 

25.8 

165.2 

51.9 

3.3 

14 

0.864 

43.2 

21.1 

60.8 

3.4 

15 

0.956 

24.1 

162.4 

51.2 

3.3 

19 

0.852 

45.2 

21.7 

62.3 

3.4 

20 

0.962 

22.4 

159.8 

50.5 

-3.3 

24 

0.840 

47.1 

22.1 

64.0 

-3.4 

25 

0.967 

20.8 

157.3 

49.8 

3.3 

29 

0.827 

49.1 

22.3 

65.8 

3.4 

r.    2 

0.972 

19.2 

155.0 

49.2 

3.4 

Sept.    3 

0.814 

51.1 

22.3 

67.8 

3.4 

7 

0.977 

17.5 

152.9 

48.7 

3.4 

8 

0.801 

53.0 

22.0 

70.0 

3.4 

12 

0.981 

15.8 

151.0 

48.2 

3.4 

13 

0.787 

55.0 

21.5 

72.3 

3.5 

17 

0.985 

14.2 

149.3 

47.8 

-3.4 

18 

0.773 

57.0 

20.8 

74.8 

-3.5 

22 

0.988 

12.5 

147.6 

47.5 

3.4 

23 

0.758 

58.9 

19.8 

77.6 

3.5 

27 

0.991 

10.8 

146.0 

47.2 

3.4 

28 

0.743 

60.9 

18.7 

80.6 

3.5 

r.    1 

0.994 

9.1 

144.2 

47.0 

3.4 

Oct.     3 

0.727 

62.9 

17.3 

84.0 

3.6 

6 

0.996 

7.4 

142.2 

46.8 

3.4 

8 

0.712 

65.0 

15.7 

87.0 

3.6 

11 

0.998 

5.6 

139.2 

46.7 

-3.4 

13 

0.695 

67.0 

13.9 

91.5 

-3.0 

16 

0.999 

4.0 

133.7 

46.6 

3.5 

18 

0.678 

69.1 

11.9 

95.9 

3.7 

21 

1.000 

2.3 

119.8 

46.6 

3.5 

23 

0.C61 

71.2 

9.7 

100.7 

3.7 

26 

1.000 

1.3 

69.0 

46.6 

3.5 

28 

0.613 

73.4 

7.5 

105.9 

3.7 

y    1 

1.000 

2.2 

11.6 

46.7 

3.5 

Nov.    2 

0.624 

75.7 

5.1 

111.7 

3.8 

6 

0.999 

3.8 

356.2 

46.8 

-3.5 

FT 

/ 

0.604 

78.0 

2.7 

118.0 

-3.S 

11 

0.998 

5.6 

351.6 

47.0 

3.4 

12 

0.584 

80.4 

0.3 

125.0 

3.9 

16 

0.996 

7.5 

350.0 

47.2 

3.4 

17 

0.562 

82.9 

357.9 

132.5 

3.9 

21 

0.993 

9.4 

350.2 

47.5 

3.4 

22 

0.539 

85.5 

355.6 

140.8 

4.0 

26 

0.990 

11.3 

351.2 

47.8 

3.4 

27 

0.515 

88.2 

353.3 

149.8 

4.0 

31 

0.987 

13.3 

362.7 

48.2 

-3.4 

Dec.     2 

0.490 

91.1 

351.2 

159.4 

-4.1 

Jie    5 

0.983 

15.2 

354.6 

48.6 

3.4 

7  1  0.463 

94.2 

3-19.2 

169.9 

4.2 

10 

0.978 

17.2 

356.8 

49.0 

3.4 

12 

0.434 

97.6 

347.4 

180.8 

4.2 

15 

0.972 

19.2 

359.2 

49.6 

3.4 

17 

0.404 

101.1 

345.7 

192.0 

4.3 

20 

0.966 

21.2 

1.6 

60.1 

3.4 

22 

0.370 

105.1 

344.1 

202.5 

4.3 

25 

0.960 

23.2 

4.0 

50.7 

-3.3 

27 

0.334 

109.4 

342.6 

212.0 

-4.4 

3D 

0.953 

25.2 

6.4 

51.4 

-3.3 

32 

0.295 

114.2 

341.0 

218.4 

-4.4 

NOTA 

TIOX. 

l-tli 

te  ratio  0 

if  the  an 

}a  of  the 

» ilhimir 

latcdDo 

rtion  of  thi 

)  apoare 

nt  disk 

to  the  a] 

nnii  (.)f  th 

0  entire 

apparent  disk  regarded  as  circular. 
t«the  angle  between  the  Sun  and  Earth,  as  seen  from  the  planet. 
^the  angle  which  the  line  joining  the  cusps,  or  extremities  of  the  illuminated  portion,  makes 

with  the  meridian. 
Lathe  brilliancy  of  the  disk.    The  unit  of  L  is  the  amount  of  light  received  by  an  eye  inmi  a 

dxcular  disk  with  the  same  albedo  as  the  planet,  subtending  an  angular  radius  of  one 

Beoond  of  arc,  situated  at  distance  unity  from  the  Sun,  and  illuminated  by  tlio  latter 

as  the  mean  disk  of  the  planet  is  illuminated. 

89898*— 1917 40 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  MAB 

FOB  GREENWICH  MEAN  NOON. 


Date. 

Light- 
Time. 

Stennr 

liacni. 

tude. 

F 

^^+180* 

^© 

'*0"'*© 

^0 

Oct.     1 

m 
15.98 

+1.6 

• 
358.10 

o 

221.05 

• 
+16.95 

-29.59 

• 
+  5.05 

3 

15.87 

1.6 

358.84 

222.25 

17.29 

29.92 

5.43 

5 

15.76 

1.6 

359.57 

223.45 

17.63 

30.24 

5.80 

7 

15.64 

1.6 

0.30 

224.64 

17.95 

30.57 

6.18 

9 

15.52 

1.6 

1.02 

225.84 

18.26 

30.89 

6.55 

11 

15.41 

+1.6 

1.75 

227.04 

+18.57 

-31.22 

+  6.91 

13 

15.29 

1.6 

2.46 

228.23 

18.86 

31.54 

7.28 

15 

15.16 

1.5 

3.18 

229.42 

19.15 

31.86 

7.64 

17 

15.04 

1.5 

3.88 

230.60 

19.42 

32.18 

8.00 

19 

14.92 

1.5 

4.59 

231.79 

19.69 

32.50 

8.36 

21 

14.79 

+1.5 

5.28 

232.97 

+19.94 

-32.82 

+  8.71 

23 

14.66 

1.5 

5.98 

234.15 

20.18 

33.13 

9.07 

25 

14.53 

1.5 

6.66 

235.32 

20.42 

33.43 

9.42 

27 

14.40 

1.5 

7.34 

236.49 

20.64 

33.74 

9.76 

29 

14.27 

1.4 

8.02 

237.65 

20.85 

34.04 

10.10 

31 

14.13 

+1.4 

8.68 

238.82 

+21.05 

-34.33 

+10.44 

Nov.  2 

14.00 

1.4 

9.34 

239.97 

21.24 

34.63 

10.78 

4 

13.86 

1.4 

9.99 

241.12 

21.43 

34.91 

11.12 

6 

13.72 

1.4 

10.64 

242.27 

21.60 

35.19 

11.45 

8 

13.58 

1.4 

11.27 

243.41 

21.76 

35.46 

11.78 

10 

13.44 

+1.3 

11.90 

244.54 

+21.91 

-35.73 

+12.10 

12 

13.30 

1.3 

12.52 

245.66 

22.05 

35.98 

12.42 

14 

13.15 

1.3 

13.13 

246.78 

22.18 

36.23 

12.74 

16 

13.00 

1.3 

13.73 

247.88 

22.30 

36.47 

13.05 

18 

12.86 

1.3 

14.32 

248.98 

22.41 

36.70 

13.36 

20 

12.71 

+1.2 

14.91 

250.07 

+22.51 

-36.92 

+13.67 

22 

12.56 

1.2 

15.48 

251.14 

22.60 

37.12 

13.98 

24 

12.41 

1.2 

16.04 

252.21 

22.68 

37.32 

14.28 

26 

12.26 

1.2 

16.59 

253.26 

22.76 

37.50 

14.57 

28 

12.11 

1.1 

17.13 

254.30 

22.82 

37.66 

14.87 

30 

11.95 

+1.1 

17.66 

255.33 

+22.87 

-37.82 

+15.16 

Dec.    2 

11.80 

1.1 

18.17 

256.34 

22.92 

37.95 

15.44 

4 

11.65 

1.1 

18.68 

257.34 

22.96 

38.08 

15.72 

6 

11.49 

1.0 

19.17 

258.33 

22.98 

38.18 

16.00 

8 

11.33 

1.0 

19.65 

259.30 

23.00 

38.27 

16.28 

10 

11.19 

+1.0 

20.12 

260.25 

+23.02 

-38.34 

+16.55 

12 

11.02 

1.0 

20.57 

261.18 

23.02 

38.39 

16.81 

14 

10.86 

0.9 

20.91 

262.10 

23.02 

38.42 

17.07 

16 

10.70 

0.9 

21.44 

262.99 

23.01 

38.43 

17.33 

18 

10.55 

0.8 

21.85 

263.80 

22.99 

38.42 

17.59 

20 

10.39 

+0.8 

22.25 

264.71 

+22.97 

-38.38 

+17.84 

22 

10.23 

0.8 

22.63 

265.54 

22.94 

38.32 

18.08 

24 

10.07 

0.8 

23.00 

266.34 

22.91 

38.23 

18.32 

26 

9.91 

0.7 

23.36 

267.12 

22.87 

38.12 

18.56 

28 

9.75 

0.7 

23.70 

267.88 

22.83 

37.98 

18.79 

30   1 
32    1 

9.60    i 
9M    1 

+0.6 

24.02 

+0.6 

24.33 

MAES,  1917. 
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fPHEMEBIS  FOR  PHYSICAL  OBSERVATIONS  OF  MARS. 

FOR  GREENWICH  MEAN  NOON. 

Mean  Time  o 
Zero  Me 

t  f  ponalt  f\t 

I    X  rBUSIb  OI 

rkiian. 

*^ 

ib 

Dfauneter. 

• 

^ 

Q 

Central 
Merkiiui. 

M. 

Of  Date. 

Of  Intermedi- 
ate Date. 

• 

• 

tt 

• 

• 

h      m 

h      m 

1 

0.927 

5.25 

31.32 

0.38 

287.00 

288.41 

4  54.3 

5  34.1 

8 

0.926 

5.29 

31.57 

0.39 

287.35 

269.03 

6  14.0 

6  53.8 

5 

0.925 

5.33 

31.82 

0.40 

287.69 

249.64 

7  33.6 

8  13.5 

7 

0.924 

5.37 

32.06 

0.41 

288.00 

230.26 

8  53.3 

9  33.2 

9 

0.923 

5.41 

32.29 

0.42 

288.33 

210.87 

10  13.0 

10  52.8 

11 

0.922 

5.45 

32.53 

0.43 

288.64 

191.49 

11  32.7 

12  12.5 

13 

0.920 

5.49 

32.76 

0.44 

288.94 

172.11 

12  52.3 

13  32.2 

15 

0.919 

5.53 

32.98 

0.45 

289.22 

152.74 

14  12.0 

14  51.8 

17 

0.918 

5.58 

33.20 

0.46 

289.50 

133.36 

15  31.6 

16  11.4 

19 

0.917 

5.63 

33.42 

0.47 

289.76 

113.99 

16  51.2 

17  31.0 

21 

0.916 

5.68 

33.63 

0.48 

290.02 

94.63 

18  10.8 

18  50.6 

2a 

0.915 

5.72 

33.84 

0.49 

290.26 

75.26 

19  30.4 

20  10.2 

25 

0.914 

5.78 

34.04 

0.50 

290.50 

55.91 

20  50.0 

21  29.7 

27 

0.913 

5.83 

34.24 

0.50 

290.72 

36.56 

22    9.5 

22  49.3 

29 

0.912 

5.88 

34.43 

0.51 

290.94 

17.21 

23  29.0 

31 

0.911 

5.94 

34.61 

0.52 

291.14 

357.86 

0    8.8 

0  48.6 

2 

0.911 

6.00 

34.79 

0.54 

291.33 

338.52 

1  28.3 

2    8.0 

4 

0.910 

6.06 

34.97 

0.55 

291.52 

319.19 

2  47.8 

3  27.5 

6 

0.909 

6.12 

35.14 

0.56 

291.69 

299.86 

4    7.2 

4  46.9 

8 

0.908 

6.18 

35.30 

0.57 

291.85 

280.54 

5  26.6 

6    6.3 

10 

0.907 

6.25 

35.45 

0.58 

292.00 

261.23 

6  46.0 

7  25.6 

12 

0.907 

6.31 

35.59 

0.59 

292.15 

241.92 

8    5.3 

8  45.0 

14 

0.906 

6.38 

35.73 

0.60 

292.28 

222.62 

9  24.6 

10    4.3 

16 

0.905 

6.45 

35.86 

0.61 

292.40 

203.34 

10  43.9 

11  23.5 

18 

0.905 

6.53 

35.97 

0.62 

292.52 

184.06 

12    3.1 

12  42.7 

20 

0.904 

6.60 

36.08 

0.63 

292.62 

164.80 

13  22.3 

14    1.8 

22 

0.904 

6.68 

36.18 

0.64 

292.72 

145.54 

14  41.4 

15  21.0 

24 

0.903 

6.76 

36.27 

0.65 

292.81 

126.30 

16    0.5 

16  40.0 

26 

0.903 

6.85 

36.35 

0.67 

292.88 

107.06 

17  19.5 

17  59.0 

28 

0.902 

6.93 

36.42 

0.68 

292.95 

87.85 

18  38.5 

19  17.9 

80 

0.902 

7.02 

36.47 

0.69 

293.01 

68.64 

19  57.4 

20  36.8 

2 

0.902 

7.11 

36.51 

0.70 

293.06 

49.45 

21  16.2 

21  55.6 

4 

0.902 

7.21 

36.54 

0.71 

293.10 

30.27 

22  35.0 

23  14.4 

6 

0.902 

7.30 

36.56 

0.72 

293.14 

11.11 

23  53.7 

8 

0.902 

7.40 

36.56 

0.73 

293.16 

351.96 

0  33.0 

1  12.4 

10 

0.902 

7.51 

36.55 

0.74 

293.18 

332.83 

1  51.6 

2  30.9 

12 

0.902 

7.62 

36.52 

0.75 

293.19 

313.72 

3  10.2 

3  49.4 

14 

0.902 

7.73 

36.48 

0.76 

293.19 

294.63 

4  28.6 

5    7.8 

16 

0.902 

7.84 

36.42 

0.76 

293.18 

275.56 

5  47.0 

6  26.1 

18 

0.903 

7.96 

36.34 

0.77 

293.17 

256.51 

7    5.2 

7  44.3 

20 

0.903 

8.08 

36.24 

0.78 

293.14 

237.48 

8  23.4 

9    2.4 

22 

0.904 

8.20 

36.12 

0.79 

293.11 

218.47 

9  41.4 

10  20.4 

24 

0.905 

8.33 

35.98 

0.80 

293.07 

199.49 

10  59.4 

11  38.4 

26 

0.905 

8.47 

35.82 

0.80 

293.03 

180.53 

12  17.3 

12  56.2 

"   ] 

0.906 

8.60 

35.64 

0.81 

292.97 

161.60 

13  35.0 

U  UA 

30 

0.907 

8.74 

35.43    , 

0.81 

292.91 

\    U2.1Q 

\  \^V1.1 

\   \^  ^\.«k 

92   1 

0.009    1 

8.S9     1 

35.20    j 

0.81 

292.84 

\  mxh 

\   \^\^."> 
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EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF 

FOR  GREENWICH  MEAN  NOON. 


Date. 

Light- 
Time. 

Stellar 

Hacni- 

tade. 

P 

i4@+180- 

^e 

^.^+IM- 

~1 

Jan. 

1 

m 
38.42 

-2.1 

• 
337.30 

0 
249.92 

• 

+2.88 

260.94 

4| 

8 

39.34 

2.1 

337.37 

250.28 

2.85 

261.58 

1 

15 

40.27 

2.0 

337.47 

250.80 

2.83 

262.21 

\ 

22 

41.20 

2.0 

337.60 

251.46 

2.81 

262.85 

1 

29 

42.13 

1.9 

337.77 

252.27 

2.80 

263.48 

1 

Feb. 

5 

43.03 

-1.9 

337.96 

253.20 

+2.79 

264.12 

+; 

12 

43.91 

1.8 

338.19 

254.24 

2.79 

264.76 

' 

19 

44.75 

1.8 

338.45 

255.39 

2.79 

265.39 

26 

45.55 

1.8 

338.73 

256.64 

2.79 

266.02 

i:ar. 

5 

46.29 

1.7 

339.05 

257.96 

2.79 

266.66 

12 

46.98 

-1.7 

339.40 

259.36 

+2.80 

267.29 

+ 

19 

47.60 

1.7 

339.78 

260.82 

2.81 

297.93 

26 

48.15 

1.6 

340.18 

262.33 

2.82 

268.56 

Apr. 

2 

48.64 

1.6 

340.61 

263.89 

2.83 

269.20 

9 

49.04 

1.6 

341.07 

265.48 

2.85 

269.83 

June 

6 

49.39 

-1.6 

345.51 

278.88 

+2.94 

274.97 

"» 

12 

49.07 

1.6 

346.10 

280.48 

2.95 

275.60 

19 

48.68 

1.6 

346.69 

282.04 

2.95 

276.23 

26 

48.22 

1.6 

347.28 

283.56 

2.96 

276.86 

July 

3 

47.69 

1.6 

347.87 

285.03 

2.97 

277.49 

10 

47.10 

-1.7 

348.43 

286.45 

+2.98 

278.12 

4 

17 

46.45 

1.7 

348.98 

287.80 

2.98 

278.74 

24 

45.74 

1.7 

349.51 

289.08 

2.99 

279.37 

31 

44.99 

1.8 

350.01 

290.28 

2.99 

280.00 

Aug. 

7 

44.19 

1.8 

350.48 

291.39 

3.00 

280.62 

14 

43.36 

-1.8 

350.91 

292.40 

+3.01 

281.25 

■\ 

21 

42.50 

1.9 

351.30 

293.30 

3.01 

281.87 

28 

41.63 

1.9 

351.63 

294.07 

3.02 

282.50 

Sept. 

4 

40.74 

2.0 

351.92 

294.72 

3.02 

283.12 

11 

39.86 

2.0 

352.14 

295.23 

3.03 

283.75 

18 

38.99 

-2.1 

352.29 

295.59 

+3.04 

284.37 

-j 

25 

38.14 

2.1 

352.38 

295.79 

3.05 

284.99 

Oct. 

2 

37.33 

2.2 

352.40 

295.83 

3.05 

285.62 

9 

36.57 

2.2 

352.35 

295.70 

3.06 

286.24 

16 

35.88 

2.2 

352.22 

295.41 

3.07 

286.86 

23 

35.26 

-2.3 

352.02 

294.96 

+3.07 

287.48 

H 

30 

34.73 

2.3 

351.77 

294.37 

3.07 

288.10 

Nov. 

6 

34.31 

2.3 

351 .46 

293.65 

3.07 

288.72 

13 

33.99 

2.4 

351.10 

292.82 

3.07 

289.34 

20 

33.80 

2.4 

350.71 

291.92 

3.06 

289.96 

27 

33.73 

-2.4 

350.31 

290.97 

+3.05 

290.58 

A 

Dec. 

4 

33.79 

2.4 

349.91 

290.02 

3.03 

291.20 

11 

33.98 

2.4 

349.52 

289.10 

3.01 

291.82 

18 

34.29 

23 

349.16 

288.23 

2.99 

292.43 

25 

34.71 

2.3 

348.85 

287.47 

2.96 

293.05 

32    - 

35^ 

-2.3 

34S.5^ 
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\ 

JUPITER,  1917. 


629 


JEMEKIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER. 

FOR  GREENWICH  MEAN  NOON. 


Equft- 

torial 

DiBHieter. 

ExoenoT 
Eqiuit. 

Diameter 

ortr 

Polar. 

• 

Q 

Q 

Central  Meridian. 

«. 

System  I. 

System  II. 

Correetina 
forPbaM. 

tt 

ti 

• 

If 

• 

0 

• 

• 

1 

43.34 

2.62 

11.00 

0.40 

68.38 

16.63 

176.53 

-0.53 

8 

42.34 

2.56 

11.28 

0.41 

68.60 

41.01 

147.51 

0.55 

15 

41.36 

2.50 

11.40 

0.41 

68.82 

65.22 

118.32 

0.56 

22 

40.42 

2.45 

11.37 

0.40 

69.07 

89.29 

88.98 

0.56 

29 

39.53 

2.39 

11.20 

0.38 

69.33 

113.22 

59.51 

0.55 

5 

38.70 

2.34 

10.91 

0.35 

69.62 

137.04 

29.92 

-0.52 

12 

37.92 

2.29 

10.50 

0.32 

60.93 

160.76 

0.23 

0.48 

19 

37.21 

2.25 

10.00 

0.28 

70.27 

184.39 

330.46 

0.44 

26 

36.56 

2.21 

9.39 

0.25 

70.65 

207.97 

300.63 

0.38 

5 

35.97 

2.18 

8.69 

0.21 

71.07 

231.49 

270.75 

0.33 

12 

35.45 

2.15 

7.93 

0.17 

71.53 

254.97 

240.82 

-0.27 

19 

34.98 

2.12 

7.10 

0.13 

72.06 

278.43 

210.88 

0.22 

26 

34.58 

2.09 

6.23 

0.10 

72.64 

301.88 

180.92 

0.17 

2 

34.24 

2.07 

5.31 

0.07 

73.32 

325.33 

150.96 

0.12 

9 

33.96 

2.05 

4.35 

0.05 

74.19 

348.79 

121.02 

-0.08 

5 

33.71 

2.04 

3.91 

0.04 

253.63 

335.48 

32.79 

+0.07 

12 

33.93 

2.05 

4.87 

0.06 

25*1.68 

359.38 

3.28 

0.10 

19 

34.20 

2.07 

5.80 

0.09 

255.57 

23.35 

333.84 

0.15 

26 

34.53 

2.09 

6.69 

0.12 

256.37 

47.41 

304.49 

0.20 

3 

34.92 

2.11 

7.53 

0.15 

257.11 

71.57 

275.23 

0.25 

10 

35.36 

2.14 

8.32 

0.19 

257.79 

95.81 

246.06 

+0.30 

17 

35.85 

2.17 

9.04 

0.23 

258.43 

120.16 

217.00 

0.36 

24 

36.41 

2.20 

9.70 

0.26 

259.02 

144.61 

188.03 

0.41 

31 

37.02 

2.24 

10.27 

0.30 

259.58 

169.17 

159.18 

0.46 

7 

37.68 

2.28 

10.75 

0.33 

260.11 

193.84 

130.44 

0.50 

14 

38.40 

2.32 

11.13 

0.36 

260.59 

218.64 

101.82 

+0.54 

21 

39.18 

2.37 

11.40 

0.39 

261.03 

243.57 

73.33 

0.56 

28 

40.00 

2.42 

11.56 

0.41 

261.43 

268.62 

44.98 

0.58 

4 

40.87 

2.47 

11.58 

0.42 

261.79 

293.81 

16.75 

0.58 

11 

41.78 

2.53 

11.47 

0.42 

262.08 

319.14 

348.67 

0.57 

18 

42.71 

2.58 

11.20 

0.41 

262.33 

344.62 

320.73 

+0.54 

25 

43.66 

2.64 

10.78 

0.38 

262.53 

10.23 

292.93 

0.50 

2 

44.60 

2.70 

10.19 

0.35 

262.68 

35.99 

265.27 

0.45 

9 

45.53 

2.75 

9.45 

0.31 

262.79 

61.88 

237.74 

0.39 

16 

46.41 

2.81 

8.54 

0.26 

262.86 

87.89 

210.34 

0.32 

23 

47.22 

2.86 

7.47 

0.20 

262.92 

114.01 

183.05 

+0.24 

SO 

47.94 

2.90 

6.26 

0.14 

263.02 

140.23 

155.85 

0.17 

6 

48.54 

2.94 

4.92 

0.09 

263.24 

166.50 

128.72 

0.10 

13 

48.99 

2.96 

3.47 

0.04 

263.85 

192.82 

101.63 

0.05 

20 

49.27 

2.98 

1.96 

0.01 

265.76 

219.15 

74.54 

+0.02 

27 

49.37 

2.99 

0.43 

0.00 

284.11 

245.44 

47.42 

0.00 

4 

49.28 

2.98 

1.19 

0.01 

71.73 

271.65 

20.22 

-0.01 

11 

49.01 

2.97 

2.71 

0.03 

76.18 

297.76 

352.93 

0.03 

18 

48.57 

2.94 

4.20 

0.06 

77.20 

323.74 

325.49 

0.08 

25 

47.97    , 

2.90 

5.68 

0.11 

77.58 

,     <S4!9.o4 

.  mss^ 

y^        <3^.Vt 

47^    /    2.86 


I 


6.83 


0.17    1      77.7^    \     lb.\^  \   ^^.\^  \     -^^ 


630 


JUPITER,  1917. 


EPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  I. 

GREENWICH  MEAN  TIME. 


Transit  of  Z*ro 
Meridian. 

Intenral 

between 

Successive 

Transits. 

Transit  of  Zero 
Meridian. 

Interval 

between 

Successive 

Transits. 

Tranatt  of  Zoo 
Meridian. 

d     h       m 
Jan.      1    9  24.17 
3  10  37.10 
5  11  50.05 
7  13    3.03 
9  14  16.03 

h      m 
9  50.59 

d    h      m 

June        5    0  40.13 

7     1  53.30 

9    3    6.45 

11    4  19.60 

13    5  32.74 

h      m 
9  50.63 

d     h     HI 
Sept.     19  15  46.25 
21  16  58.63 
23  18  10.99 
25  19  23.33 
27  20  35.65 

11  15  29.05 
13  16  42.09 
15  17  65.15 
17  19    8.22 
19  20  21.32 

9  50.61 

15    6  45.86 
17    7  58.97 
19    9  12.07 
21  10  25.15 
23  11  38.22 

9  50.62 

29  21  47.95 

Oct.         1  23    0.24 

4    0  12.50 

6    1  24.75 

8    2  36.99 

» 

21  21  34.43 
23  22  47.56 
26    0    0.71 
28    1  13.87 
30    2  27.05 

9  50.63 

25  12  61.28 

27  14    4.33 

29  15  17.36 

July        1  16  30.38 

3  17  43.39 

9  50.61 

10    3  49.21 
12    5    1.41 
14    6  13.60 
16    7  25.76 
18    8  37.92 

S 

Feb.     1    3  40.24 
3    4  53.44 
5    6    6.66 
7    7  19.89 
9    8  33.13 

9  50.64 

5  18  56.38 

7  20    9.36 

9  21  22.33 

11  22  35.28 

13  23  48.21 

9  50.59 

20    9  50.06 
22  11    2.19 
24  12  14.30 
26  13  26.40 
28  14  38.50 

s 

11    9  46.39 
13  10  50.65 
15  12  12.02 
17  13  2().1>0 
19  14  30.49 

9  50.65 

16    1    1.13 
18    2  14.04 
20    3  26.93 
22     4  39.82 
24    5  52.68 

9  50.58 

30  15  50.57 

Nov.        1  17    2.64 

3  18  14.70 

5  19  26.75 

7  20  38.80 

8 

21  15  52.70 
23  17     6.10 
25  18  10.11 
27  10  32.73 
Mar.      1  20  46.06 

9  50.66 

26     7     5.52 

28    8  18.36 

30    9  31.18 

Aug.        1  10  43.98 

3  11  56.77 

9  50.56 

9  21  50.84 
11  23    2.87 
14    0  14.89 
16    1  26.92 
18    2  38.94 

S 

3  21  50.39 

5  23  12.73 

8    0  26.07 

10     1  30.-12 

12     2  52.77 

9  50.67 

5  13    9.54 

7  14  22.20 

9  15  35.03 

11  16  47.75 

13  18    0.46 

9  50.55 

20    3  50.97 
22     5    3.00 
24     6  15.03 
26     7  27.07 
28    8  39.12 

s 

14    4    6.13 
16    5  10.48 
18    6  32.84 
20    7  46.21 
22    8  50.57 

9  50.67 

15  19  13.15 
17  20  25.82 
19  21  38.48 
21  22  51.12 
24    0    3.74 

9  50.53 

30    9  51.17 

Dec.        2  11    3.24 

4  12  15.32 

6  13  27.43 

8  14  39.55 

s 

24  10  12.94 
26  11  26.31 
28  12  30.67 
30  13  53.04 
Apr.      1  15    6.41 

9  50.67 

26    1  16.35 

28     2  28.94 

30    3  41.51 

Sept.        1     4  54.06 

3     6    6.60 

9  50.51 

10  15  51.69 
12  17    3.86 
14  18  16.05 
16  19  28.26 
18  20  40.50 

9 

3  16  19.78 
5  17  33.14 
7  18  46.50 
9  19  59.87 
11  21  13.23 

9  50.67 

5    7  19.12 

7    8  31.62 

9    9  44.10 

11  10  56.57 

13  12    9.02 

9  50.50 

20  21  52.77 
22  23    5.06 
25    0  17.38 
27     1  29.73 
29    2  42.10 

s 

,•.•,•;••;; 
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L 
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aPHEMERIS  FOR  PHYSICAL  OBSERVATIONS  OF  JUPITER, 

SYSTEM  n. 

GREENWICH  MEAN  TIME. 


^i*  off  Zero 

9 

Intervml 

bctwMn 

SuooeHiva 

Tnonitt. 

Transit  of  Zero 
Itarldkii. 

Xnterval 

between 

Succenive 

Transit  of  Zero 
Meridisn. 

Interval 

between 

Successive 

Transits. 

d     h      m 
1     5     4.49 
3    6  43.31 
5    8  22.15 
7  10    1.02 
9  11  39.91 

h      m 
9  55.77 

d     h     m 

June       5    9    1.44 

7  10  40.50 

9  12  19.56 

11  13  58.G0 

13  16  37.63 

h      m 
9  55.81 

d     h     m 
Sept.     20  22  33.66 
23    0  11.91 
25     1  50.14 
27    3  28.36 
29     5    6.55 

h     m 
9  55.65 

11  13  18.82 
IS  14  57.75 
15  16  36.70 
17  18  15.67 
19  19  54.66 

9  55.79 

15  17  16.65 
17  18  55.65 
19  20  34.64 
21  22  13.62 
23  23  52.59 

9  55.80 

Oct.         1     6  44.73 
3    8  22.8f) 
5  10     1.0-1 
7  11  39.15 
9  13  17.25 

0  55.63 

21  21  33.67 
23  23  12.69 
26    0  51.73 
28    2%30.79 
30    4    9.86 

9  55.81  • 

26    1  31.54 

28    3  10.48 

30    4  49.41 

July        2    6  28.32 

4    8    7.22 

9  55.78 

11  14  55.34 
13  16  33.41 
15  18  11.47 
17  19  40.51 
19  21  27.54 

9  55.61 

.     1    5  48.95 
3    7  28.05 
5    9    7.16 
7  10  46.29 
9  12  25.43 

9  55.82 

6    9  46.10 

8  11  24.97 

10  13    3.82 

12  14  42.66 

14  16  21.49 

9  55.77 

21  23    5.55 
24    0  43.55 
26    2  21.53 
28    3  59.50 
30    5  37.46 

9  55.60 

11  14    4.58 
13  15  43.74 
15  17  22.91 
17  19    2.00 
19  20  41.28 

9  55.83 

16  18    0.31 
18  19  39.10 
20  21  17.89 
22  22  56.G5 
25    0  35.41 

9  55.76 

Nov.        1    7  15.41 
3    8  53.35 
5  10  31.29 
7  12    9.21 
9  13  47.12 

9  55.59 

21  22  20.48 
23  23  59.69 
26    1  38.90 
28    3  18.12 
■.     2    4  57.34 

9  55.84 

27    2  14.14 

29    3  52.86 

31    5  31.57 

Aug.        2    7  10.26 

4    8  48.93 

9  55.74 

11  15  25.0-4 
13  17    2.94 
15  18  40.84 
17  20  18.75 
19  21  56.05 

9  55.58 

4    6  36.58 

6    8  15.81 

8    9  55.06 

10  11  34.31 

12  13  13.56 

9  55.85 

6  10  27.59 

8  12    6.23 

10  13  44.85 

12  15  23.46 

14  17    2.05 

9  55.73 

21  23  34.55 
24    1  12.47 
20    2  50.3S 
28    4  28.31 
30    6    6.24 

9  55.58 

14  14  52.81 
16  16  32.07 
18  18  11.33 
20  19  50.59 
22  21  29.85 

9  55.85 

16  18  40.62 
18  20  10.18 
20  21  57.72 
22  23  36.24 
25    1  14.74 

9  55.71 

Dec.        2    7  44.19 

4    9  22.15 

6  11    0.13 

8  12  38.13 

10  14  16.15 

9  55.60 

24  23    9.12 
27    0  48.39 
29    2  27.66 
31    4    6.03 
'.     2    5  46.19 

9  55.85 

27    2  53.23 

29    4  31.70 

31    6  10.15 

Sept.       2    7  48.58 

4    9  27.00 

9  55.C9 

12  15  54.10 
14  17  32.2G 
16  19  10.35 
18  20  48.47 
20  22  26.02 

9  55.62 

4    7  25.46 

6    9    4.72 

8  10  43.98 

10  12  23.25 

12  14    2.49 

9  55.85 

J 

6  11    5.30 

8  12  43.77 

10  14  22.14 

12  16    0.48 

14  17  38.80 

9  55.67 

23    0    4.79 
25    1  42.99 
27    3  21.22 
29    4  59.48 
31    6  37.77 

9  55.65 

::::::::/ 

/ 

16  19  17.11 
18  20  55.40 

9  55.65 
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South 


North 


APPARENT  ORBITS  OF  TEE  SATELLITES  OF  JUPITER  AT  DATE  0^  { 
TION,  NO  VEMBER  t8,  1917,  AS  SEEN  IN  AN  INVERTING  TELE8C0F 
ELONGATED  IN  THE  RATIO  OF  THREE  TO  ONE  IN  THE  DIRECTION  01 
MINOR  AXES. 

In  the  above  diagram  the  central  ellipse  represents  the  disk  of  Jupiter,  and  the  ini» 
that  of  Satellite  V. 

In  the  diagrams  of  the  configurations  of  Jupiter's  four  brighter  satellites,  pages 
Jupiter  is  represented  by  a  light  disk,  Q*  ^  ^®  center  of  the  page,  and  the  relative  pc 
the  satellites  at  the  Greenwich  time  stated  above  the  diagrams  are  indicated  by  dots, 
ignation  of  each  satellite  is  shown  by  a  nimieral  placed  to  the  right  or  left  of  the  dot,  i 
as  the  motion  of  the  satellite  at  the  instant  in  question  is  toward  the  east  or  toward  the 
motion  being  always  teward  the  numeral.  In  constructing  the  diagrams  the  latitud 
satellites  are  always  considered  zero,  exce])t  where  two  or  more  of  them  chance  to  be 
the  same  distance  from  the  planet,  when  they  are  placed  one  above  the  other,  accordinj 
apparent  latitudes.  If,  at  the  epoch  of  any  configuration,  one  or  more  satellites  are  ; 
on  the  disk  of  the  planet,  that  phenomenon  is  indicated  by  a  light  disk,  0»  ^t  the  left-1 
of  the  page;  and  if  any  satellites  are  invisible  on  account  of  being  occulted  behind  ih 
the  ])lanet,  or  eclipsed  by  its  shadow,  that  circumstance  is  indicated  by  a  dark  disk,  { 
right-hand  side  of  tlie  page.  In  both  cases  the  annexed  numerals  serve  to  point  oi 
satellites  are  thus  rendered  invisible. 

MEAN  S  YNODIC  PERIODS  OF  THE  SATELLITES. 


d  h  m   s 

d 

d  h  m   s 

d 

I. 

1  18  28  35.946 

-  1.769  860  49 

V. 

0  11  57  27.635 

=  0.49i 

II. 

3  13  17  53.736 

=  3.554  094  17 

VI. 

=266.00 

III. 

7  3  59  35.856 

=  7.166  387  22 

VII. 

=276.67 

IV. 

16  18  5  6.916 

=16.753  552  27 
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SATELLITE  V. 
JJWICH  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 


d 

h 

d 

h 

d 

h 

d 

h 

1 

10.2 

E. 

Oct.  12 

22.7 

E. 

Jan.   1 

16.2 

W. 

Oct.  13 

4.7  W. 

11 

9.3 

E. 

22 

21.8 

E. 

11 

15.3 

W. 

23 

3.8  W. 

21 

8.5 

E. 

Nov.  1 

20.9 

E. 

21 

14.5 

w. 

Nov.  2 

2.9  W. 

31 

7.7 

E. 

11 

20.0 

E. 

31 

13.7 

w. 

12 

2.0  W. 

•  • 

•  • 

21 

19.1 

E. 

•  m 

•  • 

22 

1.0  W. 

3 

2.3 

E. 

Dec.   1 

18.1 

E. 

Sept.  3 

8.2 

W. 

Dec.  2 

0.1  W. 

13 

1.4 

E. 

11 

17.2 

E. 

13 

7.4 

W. 

11 

23.2  W. 

23 

0.5 

E. 

21 

16.3 

E. 

23 

6.5 

W. 

21 

22.3  W. 

2 

23.6 

E. 

31 

15.4 

E. 

Oct.   3 

5.6 

W. 

31 

21.4  W. 

JREEN\\7CH  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE  I. 


d 
1 
3 
5 
7 
8 

10 
12 
14 
16 
17 

19 
21 
23 
24 
26 

28 

30 

31 

2 

4 

6 

8 

9 

11 

IS 

16 
16 
18 
20 
22 

24 

25 

27 

1 

3 

4 

6 

8 

10 

11 


h  m  8 
21  29  47 

15  58  14 
10  26  39 

4  55  13 
23  23  48 

17  52  32 
12  21  14 

6  50  5 
1  18  56 

19  47  57 

14  16  54 

8  46  1 
3  15  7 

21  44  22 

16  13  34 

10  42  54 

5  12  14 
23  41  43 

18  11  8 

12  40  40 

7  10  13 

1  39  52 

20  9  29 

14  39  12 

9  8  55 

3  38  45 

22  8  32 
16  38  25 

11  8  17 
5  38  17 

0  8  13 
18  38  14 

13  8  15 
7  38  21 

2  8  25 

20  38  33 

15  8  41 
9  38  54 

4  9  4 
22  39  17 


21 


June  1 


h  m  8 

2  41  45 
21  12  7 

15  42  32 
10  12  56 

4  43  20 

23  13  45 

17  44  12 

12  14  39 

6  45  5 

1  15  31 

19  46  0 

14  16  28 

8  46  55 

3  17  22 
21  47  52 

16  18  21 


9  58  2 

4  28  23 

22  58  39 

17  28  56 

11  59  11 

6  29  29 

0  59  39 

19  29  51 
14  0  2 

8  30  14 
3  0  21 

21  30  29 
16  0  35 
10  30  41 

5  0  43 

23  30  45 

18  0  45 

12  30  45 

7  0  41 

1  30  37 

20  0  30 

14  30  25 

9  0  14 
3  30  3 

21  59  49 
16  29  36 

10  59  17 
6  28  59 


d 
July  20 
22 
24 
26 
28 

29 

31 

Aug.  2 

4 

5 

7 

9 

11 

13 

14 

16 
18 
20 
21 
23 

25 
27 
28 
30 
Sept.  1 


Oct. 


h  m  s 
23  58  36 
18  28  15 

12  57  48 
7  27  21 

1  56  49 

20  26  19 

14  55  42 
9  25  6 

3  54  24 
22  23  44 

16  52  57 
11  22  10 

5  51  17 
0  20  27 

18  49  28 

13  18  30 
7  47  25 

2  16  22 
20  45  12 

15  14  1 

9  42  42 

4  11  27 
22  40  3 

17  8  39 
11  37  6 

6  5  37 
0  33  58 

19  2  20 
13  30  33 

7  58  49 

2  26  55 

20  55  1 
15  22  58 

9  50  58 
4  18  48 

22  46  38 

17  14  18 

11  42  2 

6  9  35 

0  37  9 

19  4  32 
13  31  59 


20 


Oct. 


Nov. 


Dec. 


d 

h  m  8 

12 

4  14  48 

13 

22  41  38 

15 

17  8  31 

17 

11  35  15 

19 

6  1  59 

21 

0  28  33 

22 

18  55  11 

24 

13  21  39 

26 

7  48  9 

28 

2  14  29 

29 

20  40  53 

31 

15  7  8 

2 

9  33  26 

4 

3  59  34 

5 

22  25  46 

7 

16  51  50 

9 

11  17  58 

11 

5  43  56 

13 

0  10  0 

14 

18  35  57 

16 

13  1  57 

18 

7  27  50 

20 

1  53  49 

21 

20  19  41 

23 

14  45  39 

25 

9  11  29 

27 

3  37  27 

28 

22  3  19 

30 

16  29  17 

2 

10  55  9 

4 

5  21  10 

5 

23  47  5 

7 

18  13  9 

9 

12  39  6 

11 

7  5  13 

13 

1  31  17 

14 

19  57  29 

16 

14  23  36 

18 

8  49  54 

20 

3  16  8 

21 

21  42  32 

23 

,16  ft  ^L 

"& 

\  \^^^'CL 

*n 

l\  ^  ^^V 

1 

:^\  'i3»'i&'^ 

^\  VI  tJb  ^ 

^«x\  VL^IX^ 
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GREENWICH  MEAN  TIME  OF 


GEOCENTRIC  CONJIfflCnC 


SATELLITE  III. 


^ 

h    m      1 

^ 

b    m      s 

A 

h    m     s 

■1  i 

JftH 

,s 

12     3  55 

1 

15  14  21 

Ji.IV 

IK 

10  20    8 

W: 

16    0  55 

K 

19  43  22 

r4 

1 

23    9  21 

Feb. 

a 
in 

4  19  11 

16 

?.1 

3  19  48 
7  26  51 

17  , 

17 

12  48     7 

5 

7  48  13 

30 

11  29  36 

VA 

17     7    0 

\V. 

]2  17     1 

Sept 

« 

15  28  20 

;f 

21  28  35 

Ft* 

16  45  24 

l» 

19  23  11 

8  1 

11 

1  52  55 

26 

21  U  52 

20 

23  13  38 

'  \ 

IR 

6  18  39 

Jiilv 

4 

1  36  53 

2R 

3    0     1 

22 



10  46  13 

11 

6  59  32 

Oct. 

6 

"1 

SATELLITE  IV. 


rt 

h    m     , 

^ 

h    m 

J 

7  33  33 

Apr.    17 

(i    H  23 

17  50  16 

Oct.      2 

Feb. 

iJ 

14  16    8 

19 

27 

Mw. 

16  24  24 

A"S.    13 

0  26  38 

Dec.     7 

June     e 

21    6  is 

Sept.  16 

18  18  54 

24 
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DIFFERENTIAL  COORDINATES  OF  SATELLITE  VI. 

FOR  GREENWICH  MEAN  NOON. 
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p- 

^vf^jttp. 

*VI-*/ap. 

Dftte. 

^vr-^jnp. 

<^vr-<^/ap. 

Date. 

flfvi- 

^Jnp. 

^Yl-^Jnp, 

p 

m 

s 

t 

m      s 

/ 

m 

B 

/ 

pe 

44 

21 

-  5.0 

June  18 

-2    16 

-15.3 

Sept.  26 

+3 

39 

-13.2 

M 

.12 

4 

20 

3.5 

22 

2      7 

16.8 

30 

3 

53 

11.1 

4 

18 

2.0 

26 

1    58 

18.1 

Oct.     4 

5 

8.9 

4 

14 

-  0.5 

30 

1    48 

19.4 

8 

16 

6.5 

16 

4 

9 

+  0.9 

July    4 

1    37 

20.6 

12 

26 

3.9 

1^20 

+4 

3 

+  2.3 

8 

-1    26 

-21.6 

16 

+4 

33 

-  1.3 

rM 

3 

55 

3.7 

12 

1    14 

22.5 

20 

38 

+  14 

-S8 

3 

46 

5.0 

16 

1      1 

234 

24 

41 

4.2 

r     1 

3 

36 

6.3 

20 

0    47 

24.1 

28 

40 

7.0 

5 

3 

25 

7.5 

24 

0    33 

24.7 

Nov.    1 

37 

9.8 

9 

+3 

13 

+  8.7 

28 

-0    19 

-25.1 

5 

+4 

30 

+12.6 

13 

3 

0 

9.8 

Aug.    1 

-0      4 

25.4 

9 

20 

15.3 

17 

2 

46 

10.8 

5 

+0    11 

25.6 

13 

6 

17.8 

21 

2 

32 

11.8 

9 

0    27 

25.6 

17 

3 

49 

20.2 

S5 

2 

17 

12.7 

13 

0    43 

25.5 

21 

3 

28 

22.3 

1 

+2 

1 

+13.5 

17 

+0    59 

-25.2 

25 

+3 

3 

+24.0 

5 

1 

44 

14.2 

21 

1    15 

24.7 

29 

2 

36 

254 

9 

1 

27 

14.8 

25 

1    32 

24.1 

Dec.    3 

2 

6 

26.3 

18 

1 

9 

15.2 

29 

1    48 

23.3 

7 

1 

33 

26.7 

17 

0 

51 

15.6 

Sept.   2 

2      5 

224 

11 

0 

59 

26.6 

SI 

+0 

32 

+15.7 

6 

+2^21 

-21.3 

15 

+0 

25 

+26.0 

25 

+0 

14 

15.7 

10 

2    38 

20.0 

19 

-0 

10 

24.9 

29 

-0 

5 

15.5 

14 

2    54 

18.6 

23 

0 

43 

23.3 

2 

-0 

23 

+15.1 

18 

3    10 

17.0 

27 

1 

15 

21.3 

• 

•    • 

•    •     • 

22 

+3    25 

-15.2 

31 

-1 

44 

+19.0 

DIFFERENTIAL  COORDINATES  OF  SATELLITE  VII. 


rtt. 

otynr^jui^ 

^YlT'^iup, 

Data. 

^VU-^Jnp. 

^vir^jnv. 

Date. 

ofvii-ajup. 

^vir-<^jup. 

m 

■ 

t 

m 

8 

/ 

m 

8 

/ 

0 

—4 

39 

+  7.8 

June  18 

+1 

46 

-  2.9 

Sept.  26 

-4 

28 

+24.2 

4 

4 

32 

84 

22 

1 

34 

1.7 

30 

4 

39 

24.0 

8 

4 

23 

8.9 

26 

1 

22 

-  0.5 

Oct.     4 

4 

48 

23.8 

12 

4 

14 

9.3 

30 

1 

8 

+  0.8 

8 

4 

56 

23.3 

16 

4 

3 

9.6 

July    4 

0 

54 

2.2 

12 

5 

3 

22.7 

20 

-3 

52 

+  9.8 

8 

+0 

40 

+  3.6 

16 

-5 

7 

+21.9 

24 

3 

40 

10.0 

12 

0 

25 

5.1 

20 

5 

9 

20.9 

28 

3 

28 

10.1 

16 

+0 

10 

6.6 

24 

5 

10 

19.8 

.     1 

3 

15 

10.0 

20 

-0 

6 

8.0 

28 

5 

8 

18.5 

5 

8 

1 

10.0 

24 

0 

22 

9.5 

Nov.    1 

5 

3 

17.1 

9 

-2 

47 

+  9.8 

28 

-0 

38 

+10.9 

5 

-4 

56 

+15.6 

13 

2 

33 

9.5 

Aug.    1 

0 

54 

12.3 

9 

4 

47 

14.0 

17 

2 

19. 

9.2 

5 

1 

11 

13.7 

13 

4 

34 

12.2 

21 

2 

4 

8.7 

9 

1 

27 

15.1 

17 

4 

19 

10.4 

25 

1 

49 

8.3 

13 

1 

44 

16.4 

21 

4 

2 

8.5 

1 

-1 

34 

+  7.7 

17 

-2 

0 

+17.6 

25 

-3 

41 

+  6.5 

5 

1 

20 

7.1 

21 

2 

17 

18.7 

29 

3 

19 

4.6 

9 

1 

4 

64 

25 

2 

33 

19.8 

Dec.     3 

2 

54 

2.6 

13 

0 

49 

5.7 

29 

2 

49 

20.8 

7 

2 

28 

+  0.7 

17 

0 

84 

4.9 

Sept.   2 

3 

5 

21.7 

11 

2 

0 

-  1.1 

21 

-0 

19 

+  4.1 

6 

-3 

20 

+22.4 

15 

-1 

31 

-  2.9 

25 

-0 

4 

3.2 

10 

3 

35 

23.1 

19 

1 

1 

4.6 

29 

+0 

11 

2.3 

14 

3 

50 

23.6 

23 

0 

31 

6.2 

2 

+0 

26 

+  1.3 

18 

4 

4 

23.9 

27 

I    -0 
\     -V^ 

I 

\     -^5^ 
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SATELLITES  OF  JTJPITiat,  1917. 
G  UBAN  TIME. 


0    h  m     1 

d    hm    ■ 

d  bn    • 

i   hm    t 

1   02240 

I.  Sh.  I. 

B134363 

II.'Ec.  R. 

16104121 

m.«sh.  I. 

M   247  » 

115  1 

I.  Tr-  E. 

2218   9 

I.  Oc.  D. 

1220  7 

III.»Sh.  E. 

85348 

I 

23114 

I.  Sh.  E. 

212265 

I.  Tr.  I. 

112926 

I 

55G61 

II.  Oc.  n. 

9   1   468 

III.  Tr.  I. 

224283 

r.  Sh.  r. 

113611 

1 

83241 

II.  Oc,  R. 

14913 

I.  Ec.  R. 

233229 

I.  Tr.  E. 

14   659 

1 

833  57 

II.  Ee.  D. 

3   313 

III.  Tr.  E. 

203840 

11    64fl 

II.*Ec.  R. 

63868 

III.  Sh.  I. 

17  05125 

I.  Sh.  E. 

202411 

I.  Oc.  D, 

81815 

III.  Sh.  E, 

61448 

ir.  Tp.  I. 

26   0   937 

211056 

III.  Tr.  I. 

192755 

I.  Tr.  I. 

85019 

II.  Tr.  E. 

1748   7 

23  033 

III.  Tr.  E. 

204713 

I.  Sh.  I. 

85825 

II.  Sh.  I. 

19  729 

2353  27 

I.  Ec.  R. 

213720 

I.  Tr.  E. 

112928 

II."Sh.  E. 

195753 

225544 

I.  Sh.  E. 

184216 

I.  Oc.  D. 

2116  3 

9  23559 

III.  Sh.  I. 

221366 

I.  Ec.  R. 

41550 

III.  Sh.  E. 

10   33747 

II.  Tr.  I. 

as   3   21S 

1734   3 

I.*Tf.  I. 

61310 

II.  Tr.  E. 

18155148 

.*rr.  I. 

539  2S 

185135 

I.  Sh.  I. 

62030 

II.  Sh.  I. 

171146 

.  Sh.  I. 

545  0 

194320 

I.  Tr.  E. 

85160 

II.  Sh.  E. 

18   124 

•  Tr.  E. 

81737 

21  0  8 

I.  Sh.  B. 

164663 
201812 

I.«Oc.  D. 
I.  Ec.  R. 

192018 

.  Sh.  E. 

15  753 
183830 

8  1   263 

1  .  Tr.  I. 

19   02384 

I  .  Oc.  D. 

23  618 

1 

338  5 

I  .  Tr.  B. 

1113  5632 

I.*Tr.  I. 

3  026 

I  .  Oc.  R. 

342  24 

r  .  Sh.  I. 

1516  5 

I.»8h.  I. 

3   723 

I  .  Ec.  D. 

S7    11143 

I 

614  3 

I  .  Sh.  E. 

16   569 

I.*rr.  E. 

540  3 

I  .  Ec.  R. 

441    3 

I 

145237 

."Oc.  D. 

17  2436 

I.  Sh.  E, 

13 11 13 

I.*Oc.  D. 

62212 

I 

182227 

I.  Ec.  R. 

2147   3 

11.  Oc.  D. 

164249 
19   1   2 

I.«Ec.  R. 
III.  Oc.  D. 

121723 
133628 

412   223 

I."Tr.    . 

18  02333 

II.  Oc.  R. 

21  6  3 

III.  Oc.  B. 

142712 

132027 

I.-Sh.    . 

02953 

II.  Ec.  D. 

1545  3 

141142 

I.Tr.  E. 

3   237 

II.  Ec.  R. 

20  03840 

III.  Ec.  D. 

221410 

152859 

I.-Sh.  B. 

111535 

I,»Oc.  D. 

22013 

III.  Ec.  R. 

19  12  58 

II.  Oc.  I). 

14  47   5 

I.-Ec.  R. 

102049 

I.  Tr.  1. 

28   04949 

i 

2149   3 

II,  Oc.  R. 

14  5940 

m.-oc.  ». 

114045 

I.^Sh.  I. 

055   7 

1 

2152  35 

ir.  E<-,  I). 

17   2    1 

in.«oc,  R. 

123029 

I.^Tr.  E, 

325  4S 

1 

203544 

III.  Ec.  D. 

134917 

I.'Sh.  E. 

937  12 

S   025  23 

ir.  Kc.  R. 

2217  4G 

III.  Ec.  R. 

19.3417 

II.  Tr.  I. 

13   7  26 

921    2 

1.  Oc.  I), 

22   951 

II.  Tr.  E. 

11    35S 

IIl.-Oc.  I). 

13   82517 

I.  Tr.  I. 

221729 

II.  Sh.  I. 

89   64639 

12  5120 

1  VEc.  R. 

945  :i 

I.  Sh.  I. 

8  521 

13   3  51 

IIl-N),.  R. 

1034  47 

I.  Tr.  E. 

81   04823 

II.  Sh.  E. 

85630 

103321 

iii.-Ec,  n. 

11,5334 

l,"Sh.  E. 

74019 

I.  Oc.  n. 

101359 

1815  5C 

III.  Ec.  R. 

165»ilS 
193144 

II.Tr.  I. 
II.  Tr.  B. 

111146 

I.'Ec.  R. 

16  2223 

185938 

1 
I 

6   03051 

I.  Tr.  I. 

193940 

11.  Sh.  I. 

8S  4  4951 

I.  Tr.  I. 

19   341 

1 

7  41)24 

I-  Sh,  I. 

221050 

II.  Sh,  E. 

6   938 

I.  Sh.  I. 

21 36  16 

1 

84012 

I.  Tr.  E. 

65932 

I.  Tr.  E. 

957  56 

I.  Sh.  B. 

14   544  25 

I.  Oc.D. 

81812 

I.  Sh.  E. 

80   4   632 

14  20  22 

Il.Tr.  1. 

916   3 

I.  Ec.  It. 

134235 

II.*Oc-D. 

7  3619 

105538 

I  I.Tr.  B. 

161935 

II.'Oc.  R. 

1313   6 

II 

17    142 

II. "Sh.  I. 

16   25-1   3 

I.  Tr.  I. 

1626  2 

II.-Ec.  D. 

151622 

II 

193310 

II.  Sh,  E. 

41356 

I.  Sh.  I. 

185839 

II.  Ec.  R. 

184335 

II 

5   3  35 

I.  Tr.  E. 

202332 

11 

7   3  4935 

I.  Oc.  U. 

02228 

I,  Sh.  B. 

S3   2   925 

I.  Oc.  D. 

7  2018 

I.  Ec.  R. 

11   459 

.•Oc.  D. 

54039 

I.  Ec.  R. 

81    116   2 

134139 

.•Oc.  R. 

9  610 

III.  Tr.  I. 

234  20 

>   05019 

.  Tr.  I. 

134831 

.•Be.  D. 

11   813 

ni-»Tr.  E. 

32555 

2181G 

.  Sh.  I, 

IG2112 

.•Ec.  R. 

144332 

Ill.'Sh.  I. 

44257 

3   843 

.  Tr.  B. 

162153 

III.«8h.  E. 

1134  35 

1 

4  2648 

.  Sh.  B. 

16   01315 

I.  Oc.  D. 

231859 

I.  Tr.  I. 

141016 

1 

82941 

I  .  Oc.  D. 

344  57 

I.  Ec.  R. 

141344 

1 

11   558 

II.'Oc.  R. 

5   320 

III.  Tr.  I, 

24  03836 

I.  Sh.  I. 

1644  21 

1 

1111   9 

II.-Ec.  U. 

7   342 

III.  Tr.  E. 

12842 

I.  Tr.  E. 

2236   0 

.,  e[in>»;    R.,  dtoappeaianc*; 
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GREENWICH  MEAN  TIME. 


JANUARY. 


PJuues  ofihe  Edipaes  efihe  SateUites  for  an  Inverting  Telescope. 


m. 


S    *r 


r 


rV.  No  Eclipse. 


Oonjiguratiana  at  IJ^  CF^for  an  Inverting  Telescope. 


Weit. 


East. 
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SATELLITES  OF  JUPITER,  1917. 


GREENWICH  MEAN  TIME. 


FEBRUARY. 


d    h  m    9 

d   h  m    ■ 

d   h  m    s 

d   b  m    8 

1    2   516 

I.  Ec.  R. 

919   347 

I.  Oc.  D. 

17213235 

I.  Sh.  E. 

26154817 

LI 

194524 

I.  Tr.  I. 

222943 

I.  Ec.  R. 

165242 

L' 

21   313 

I.  Sh.  I. 

18  62314 

n.  Tr.  I. 

175723 

LI 

215520 

I.  Tr.  E. 

10  72837 

III.  Oc.  D. 

84650 

II.  Sh.  I. 

231152 

I.  Sh.  E. 

93538 

III.  Oc.  R. 

85851 

II.  Tr.  E. 

27  320  6 

n.i 

124524 

III.*Ec.  D. 

1117  5 

II.  Sh.  E. 

8   752 

n.: 

2  54312 

II.  Oc.  D. 

142558 

III.*Ec.  R. 

153245 

I.  Oc.  D. 

12  237 

i.«i 

82035 

II.  Oc.  R. 

16 13 15 

I.  Tr.  I. 

1854  5 

I.  Ec.  R. 

15 18 19 

l: 

82246 

II.  Ec.  D. 

17  2756 

I.  Sh.  I. 

105520 

II.  Ec.  R. 

182324 

I.  Tr.  E. 

19124212 

i.nv.  I. 

26  61815 

in.' 

17  525 

I.  Oc.  D. 

193643 

I.  Sh.  £. 

135234 

I.*Sh.  I. 

823  9 

IIL' 

2034  8 

I.  Ec.  R. 

145235 

i.nv.  E. 

91217 

L' 

11   33851 

11.  Tr.  I. 

16  131 

I.  Sh.  E. 

10 17 14 

L 

8  31559 

III.  Oc.  D. 

6  948 

II.  Sh.  I. 

105518 

ra. 

52223 

III.  Oc.  R. 

61431 

II.  Tr.  E. 

20  03315 

II.  Oc.  D. 

112251 

I. 

84336 

III.  Ec.  D. 

84010 

II.  Sh.  E. 

52950 

II.  Ec.  R. 

122623 

I.* 

102427 

III.  Ec.  R. 

133331 

I.*Oc.  D. 

10  238 

I.  Oc.  D. 

123220 

lii.* 

141454 

I.*rr.  I. 

165836 

I.  Ec.  R. 

132255 

I.«Ec.  R. 

223153 

II. 

153212 

I.*Sh.  I. 

162452 

I.  Tr.  E. 

12104255 

I.  Tr.  I. 

21   15654 

III.  Tr.  I. 

174052 

I.  Sh.  E. 

115650 

I.*Sh.  I. 

4   148 

III.  Tr.  E. 

1253   7 

i.nv.  E. 

65235 

III.  Sh.  I. 

4  05545 

II.  Tr.  I. 

14  539 

I.*Sh.  E. 

71211 

I.  Tr.  I. 

33126 

II.  Tr.  E. 

214753 

II.  Oc.  D. 

82132 

I.  Sh.  I. 

33233 

II.  Sh.  I. 

82943 

III.  Sh.  E. 

6  3   3 

II.  Sh.  E. 

18   25151 

II.  Ec.  R. 

92235 

I.  Tr.  E. 

1134  58 

I.*Oc.  D. 

8  314 

I.  Oc.  D. 

103031 

I.  Sh.  E. 

15  3   3 

I.*Ec.  R. 

112727 

I.*Ec.  R. 

194546 

II.  Tr.  I. 

21 38  57 

III.  Tr.  I. 

22  513 

II.  ffli.  I. 

5   844  22 

I.  Tr.  I. 

23  43  36 

III.  Tr.  E. 

222122 

II.  Tr.  E. 

10   1   5 

I.  Sh.  I. 

1054  24 

I.  Tr.  E. 

14   25018 

III.  Sh.  I. 

22  03525 

II.  Sh.  E. 

12  948 

I.*Sh.  E. 

4  27  36 

III.  Sh.  E. 

4  3237 

I.  Oc.  D. 

19   413 

II.  Oc.  D. 

51243 
6  25  48 

I.  Tr.  I. 
I.  Sh.  I. 

7  5149 

I.  Ec.  R. 

6   014    1 

II.  Ec.  R. 

7  22  57 

I,  Tr.  E. 

23   142  5 

I.  Tr.  I. 

6  430 

I.  Oc.  D. 

834  39 

I.  Sh.  E. 

25024 

I.  Sh.  I. 

9  3155 

I.  Ec.  R. 

17   045 

II.  Tr.  I. 

35232 

I.  Tr.  E. 

17  23  57 

III.  Tr.  I. 

19  28 16 

II.  Sh.  I. 

45925 

I.  Sh.  E. 

19  28   5 

III.  Tr.  E. 

19  36  26 

II.  Tr.  E. 

13  56  42 

II.*Oc.  D. 

22  47  38 

III.  Sh.  I. 

21 58  35 

II.  Sh.  E. 

1849   7 
23   234 

II.  Ec.  R. 
I.  Oc.  D. 

7   02514 

III.  Sh.  E. 

16   233   4 

I.  Oc.  D. 

3 13  59 

I.  Tr.  I. 

556  22 

I.  Ec.  R. 

24  2  2038 

I.  Ec.  R. 

4  30  4 

I.  Sh.  I. 

23  42  27 

I.  Tr.  I. 

16  3  21 

in.  Oc.  D. 

524   2 

I.  Tr.  E. 

18 10  38 

III.  Oc.  R. 

6  38  47 

I.  Sh.  E. 

16   05441 

I.  Sh.  I. 

2012  9 

I.  Tr.  I. 

141658 

II.*Tr.  I. 

152  44 

I.  Tr.  E. 

204843 

III.  Ec.  D. 

1651   5 

II.  Sh.  I. 

3   333 

I.  Sh.  E. 

2119  23 

I.  Sh.  I. 

16  52  39 

II.  Tr.  E. 

111032 

II.  Oc.  D. 

22  22  39 

I.  Tr.  E. 

19  21  32 

II.  Sh.  E. 

1611   5 

II.  Ec.  R. 

22  28  49 

III.  Ec.  R. 

21   2  52 

I.  Oc.  D. 

23  28  27 

I.  iSh.  E. 

8   03410 

I.  Oc.  D. 

4   051 

I.  Ec.  R. 

17   02513 

I.  Ec.  R. 

26   9   847 

II.  Tr.  I. 

214332 

I.  Tr.  I. 

1144  29 

III.*Oc.  D. 

112340 

II.  Sh.  I. 

22  58  57 

I.  Sh.  I. 

13  514() 

III.*Oc.  R. 

114419 

II.*Tr.  E. 

23  53  38 

I.  Tr.  E. 

1647    1 

III.  Ec.  D. 

13  53  49 

II.*Sh.  E. 

1812  21 

I.  Tr.  I. 

17  32  36 

I.  Oc.  D. 

9   1    742 

I.  Sh.  E. 

1827  21 

III.  Ec.  R. 

20  49  30 

I.  Ec.  R. 

82559 

II.  Oc.  D. 

19  23  40 

I.  Sh.  I. 

1333   9 

Il.*Ec.  R. 

2022  41 

I.  Tr.  E. 

26 14  42 10 

I.*Tr.  I. 

Note.— I. 


Tr.,  transit 


-I.  denotes  ingress;    E.,  eercss;   B.,  d\a&pp&«x«kxu:<&*,  TV..  T«w^\mtt«scA%  ^ta. 
of  the  satellite;  Sh.,  transit  of  the  sYiadow.  «VSa\\Afc  •»Ow«to.'to^«a. 


;  'lAi.,  «(3^vo^\  <Ci<i .,  VIC 
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OBEENWICH  MEAN  TIME. 


FEBBUARY. 


Pha»e»qfihe  Ediptet  of  ihe  SateOitea  for  an  Inverting  Tdeacope. 


in. 


3 


IV.    No  Eclipse. 


Chnjiguraiions  at  IS^  SO^fcr  an  InoerUng  Telescope, 


WeiC. 


Bast. 
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SATELLITES  OF  JUPITER,  1917, 


GBEENWICH  MEAN  TIME. 


rf»^^  V    1 

MARCH. 

r1    h  m     R 

d    h  m     8 

d   h  m    B 

d    h  m    •: 

1   04159 

II.  Sh.  I. 

91933   8 

II. 

Oc.  D. 

18  51554 

I. 

Rh.  E. 

86   43016|     I. 

1    723 

II.  Tr.  E. 

7  2136 

III. 

Oc.  R. 

2247  0 

I. 

312   7 

II.  Sh.  E. 

10  0  526 

II. 

Ec.  R. 

85440 

III. 

Ec.  D. 

233048 

I. 

63244 

I.  Oc.  D. 

3  330 

I. 

Oc.  D. 

103423 

III. 

Ec.  R. 

94711 

I.  Ec.  R. 

61115 

I. 

Ec.  R. 

173046 

II. 

Tr.  I. 

27   058  5 

I. 

191254 

II. 

Sh.  I. 

14030 

I. 

2   34220 

I.  Tr.  I. 

11   01328 

I. 

Tr.  I. 

20  548 

II. 

Tr.  E. 

143922 

n. 

446  6 

I.  Sh.  I. 

04939 

III. 

Oc.  D. 

214254 

II. 

Sh.  E. 

184039 

II. 

55267 

I.  Tr.  E. 

11045 

I. 

Sh.  I. 

2334  52 

I. 

Oc.  D. 

20  639i     I. 

65516 

I.  Sh.  E. 

22416 

I. 

Tr.  E. 

2259  Ol     I. 

164416 

II.  Oc.  D. 

25611 

III. 

Oc.  R. 

19  23512 

I. 

Ec.  R. 

212714 

II.  Ec.  R. 

320  7 

I. 

Sh.  E. 

204511 

I. 

Tr.  I. 

28171734 

I. 

45256 

III. 

Ec.  D. 

213514 

I. 

Sh.  I. 

175944 

I. 

3   1   248 

I.  Oc.  D. 

63242 

III. 

Ec.  R. 

2256  9 

I. 

Tr.  E. 

192839 

I. 

41559 

I.  Ec.  R. 

144241 

II. 

Tr.  I. 

234448 

I. 

Sh.  E. 

20  928 

I. 

2025  5 

III.  Oc.  D. 

163640 

II. 

Sh.  I. 

221233 

I.  Tr.  I. 

171755 

II. 

Tr.  E. 

201148  4 

II. 

Oc.  D. 

89  0   147 

in. 

2232  5 

III.  Oc.  R. 

19   642 

II. 

Sh.  E. 

16  223 

II. 

Ec.  R. 

2  442 

III. 

2315  5 

I.  Sh.  I. 

213344 

I. 

Oc.  D. 

18  511 

I. 

Oc.  D. 

3   222 

III. 

21  358 

I. 

Ec.  R. 

43926 

III. 

4  02312 

I.  Tr.  E. 

12  040  3 

I. 

Ec.  R. 

94353 

II. 

05033 

III.  Ec.  D. 

184344 

I. 

Tr.  I. 

21151540 

I. 

Tr.  I. 

11   651 

II. 

12418 

I.  Sh.  E. 

19  39  37 

I. 

Sh.  I. 

16  410 

I. 

Rh.  I. 

121833 

11.^ 

23028 

III.  Ec.  R. 

205434 

I. 

Tr.  E. 

17  2639 

I. 

Tr.  E. 

133648 

II. 

115519 

II.*Tr.  I. 

2149   2 

I. 

Sh.  £. 

181346 

I. 

Sh.  E. 

1437  6 

I. 

14  017 

II.*Sh.  I. 

193324 

III. 

Tr.  I. 

17  2746 

I. 

14  3044 

II.*Tr.  E. 

13   85740 

II. 

Oc.  D. 

2137  3 

III. 

Tr.  E. 

163022 

II.  Sh.  E. 

13  2410 

II.*Ec.  R. 

23  047 

III. 

Sh.  I. 

801148  0 

I. 

19  3257 

I.  Oc.  D. 

16   358 

I. 

Oc.  D. 

12  2833 

i.^ 

22  44  49 

I.  Ec.  R. 

19   850 

I. 

Ec.  R. 

22  03748 

III. 

Sh.  E. 

13  59   8 

I. 

655  0 

II. 

Tr.  I. 

14  3819 

I. 

61G42  42 

I.  Tr.  I. 

141314   6 

I.*Tr.  I. 

83056 

II. 

Sh.  I. 

17  4:^58 

I.  Sh.  I. 

14   834 

I. 

Sh.  I. 

9  2956 

II. 

Tr.  E. 

31   4   538 

II. 

18  53  24 

1.  Tr.  E. 

15   6  34 

III. 

Tr.  I. 

11   055 

II. 

Sh.  E. 

8   010 

II. 

19  5313 

I.  Sh.  E. 

15  24  58 

I. 

Tr.  E. 

123534 

I. 

»0c.  D. 

9   730 

I. 

1618   1 

I. 

Sh.  E. 

15  32  45 

I. 

Ec.  R. 

115630       I. 

6   0   818 

II.  Oc.  D. 

171050 

III. 

Tr.  E. 

1046   0 

II.  Ec.  R. 

18  59   9 

III. 

Sh.  I. 

23   946   2 

I. 

Tr.  I. 

14   3   5 

I.*Oc.  D. 

2036   9 

III. 

Sh.  E. 

1033  0 

I. 

Sh.  I. 

171337 

I.  Ec.  R. 

1157   4 

I.*Tr.  E. 

16   4   638 

II. 

Tr.  I. 

124238 

I.»Sh.  E. 

7104127 

III.  Tr.  I. 

55449 

II. 

Sh.  I. 

111257 

I.  Tr.  I. 

64147 

II. 

Tr.  E. 

24   113  58 

II. 

Oc.  D. 

121255 

I.*Sh.  I. 

8  24  51 

II. 

Sh.  E. 

•      5  2154 

II. 

Ec.  R. 

1246   7 

III.*Tr.  E. 

103417 

I. 

Oc.  D. 

7   554 

I. 

Oc.  D. 

13  2340 

I.*Tr.  E. 

13  37  39 

I. 

»Ec.  R. 

10   131 

I. 

Ec.  R. 

14  2213 

l.*Sh.  E. 

14  57  21 

III.  Sh.  I. 

16    7  44  23 

I. 

Tr.  I. 

25   41634 

I. 

Tr.  I. 

16  34  21 

III.  Sh.  E. 

837  24 

T. 

Sh.  I. 

5   157 

I. 

Sh.  I. 

95518 

I. 

Tr.  E. 

6  27  37 

I. 

Tr.  E. 

8   11853 

II.  Tr.  I. 

1046  54 

I. 

Sh.  E. 

71137 

I. 

Sh.  E. 

318  29 

II.  Sh.  I. 

22  23   4 

II. 

Oc.  D. 

943  39 

III. 

Oc.  D. 

3  5413 

11.  Tr.  E. 

114848 

III. 

Oc.  R. 

5  48  34 

11.  Sh.  E. 

17    243  38 

II. 

Ec.  R. 

125630 

III.^ 

»Ec.  D. 

8  3319 

I.  Oc.  D. 

5   433 

I. 

Oc.  D. 

14  36 14 

III. 

Ec.  R. 

1142  28 

I.*Ec.  R. 

8   626 

I. 

Ec.  R. 

2019  23 
214854 

II. 
II. 

Tr.  I. 
Sh.  I. 

9   543   7 

I.  Tr.  I. 

18   214  50 

I. 

Tr.  I. 

225411 

II. 

Tr.  E. 

64146 

I.  Sh.  I. 

3   623 

I. 

Sh.  I. 

753  54 

I.  Tr.  E. 
I.  Sh.  E. 

4  2546 

I. 

Tr.  E. 

26  01852 

II. 

Sh.  E. 

851   6 

51542 

III. 

Oc.  D. 

13617 

I. 

Oc.  D. 

1 

Note.— I.  denotes  ingress:   E.,  egress;   T).,  d\sap^waxM»\  "R.,  t^a^^fe«c«ftRft",  "^a.,  «6Csc(9(i\  ^^.,  ^ks" 
Tr. ,  transit  of  the  satellite;  8Ii. ,  transit  ol  the  sYiadovf .  *V V'AVX^  ttXX^  «fiicv\3a^\ftxv. 
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OEEENWICH  MEAN  TIME. 


MARCH. 


'hoses  of  {he  Eclipses  cfihe  Satellites  for  an  Inverting  Telescope. 


* 
r 


III, 


e 


5    * 

d    r 


IV.  No  Eclipse. 


r 


Configurations  at  IS^  O^for  an  Inverting  Telescope. 


Weet. 


East. 


O      -1 


1*    -2  O 


•3    O       !•      -2 

4- 

•1      O             -3          4- 

•2           O    !•    4*               -3 



4*    'Ol  -2         3- 

4- 

»0            2- 

4« 

8- 

2-          O     •! 

4- 

•3 

^-      O 

•4 

•3        O         •!   '2 

•4 

•1   20»       -3 

•4 

2*               O     !•                 -3 

•4         -1   O                   3* 

•2« 

8- 

lO'         2- 

•4 

3-       2«        O                -4 

•!• 

•3 

•2  !•     O 

•4 

•3             O       -1   -2 

.4 

1-         O    % 

•4 

2-                O       !•            -3 

4- 

•1     O                    3- 

4- 

•2« 

O  i''       2-      4. 

3-      2-    O    4. 

•!• 

3- 

•24*     l-O 

4- 

•3                O     -1  -2 

4* 

1-         O      2- 

•3« 

4- 

2-              O         •!         -3 

•4 

•1     -02                   3- 

•4 

O    1-3-      .2 

•4 

3-      •••lO 

3- 

O 

O/l  -2 


r'—iBir — 41 
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GREENWICH  MEAN  TIME. 


APRIL. 


d   h  m    8 

d   h  m   ■ 

d   h  m    8 

d    h  m  s 

1   61836 

I. 

Tr.  I. 

5192241 

I. 

Ec.  R. 

11233322 

I. 

Tr.  E. 

17  61710 

657  29 

I. 

Sh.  I. 

7  513 

82945 

I. 

Tr.  E. 

6135015 

Tr.  I. 

18  0  039 

I. 

Sh.  £. 

72712 

9   717 

I. 

Sh.  E. 

1424   2 

Sh.  I. 

9   3   1 

III. 

Tr.  I. 

231655 

^ 

14 12 12 

III. 

Oc.  D. 

16   126 

Tr.  E. 

11  411 

III. 

Tr.  E. 

161630 

III. 

Oc.  R. 

163355 

Sh.  E. 

11   613 

III. 

Sh.  I. 

18   212  3 

16  57  32 

III. 

Ec.  D. 

124333 

III.»Sh.  E. 

23522 

183719 

III. 

Ec.  R. 

7   65757 

II. 

Oc.  D. 

152240 

II. 

Tr.  I. 

44333 

23   8  28 

II. 

Tr.  I. 

103826 

II. 

Ec.  R. 

1618  9 

II. 

Sh.  I. 

232441 

11   915 

Oc.  D. 

17  5644 

II. 

Tr.  E. 

2346  3 

8   02444 

II. 

Sh.  I. 

135124 

Ec.  R. 

184038 

I. 

Oc.  D. 

143  0 

II. 

Tr.  E. 

. 

1848   1 

II. 

Sh.  E. 

19    13556 

25440 

II. 

Sh.  E. 

8   82054 

Tr.  I. 

211730 

I. 

Ec.  R. 

156  7 

337  55 

I. 

Oc.  D. 

85258 

Sh.  I. 

13  3512 

I 

6  2514 

I. 

Ec.  R. 

1032  7 

Tr.  E. 

18155241 

I. 

Tr.  I. 

15   816 

I 

11   253 

Sh.  E. 

16 19  27 

I. 

Sh.  I. 

153526 

I 

8   049   7 

I. 

Tr.  I. 

184141 

III! 

Oc.  D. 

18  355 

I. 

Tr.  B. 

164550 

I 

12620 

I. 

Sh.  I. 

2045  3 

III. 

Oc.  R. 

182927 

I. 

Sh.  E. 

1812251 

3  017 

I. 

Tr.  E. 

205822 

III. 

Ec.  D. 

185334 

336   9 

I. 

Sh.  E. 

223815 

III. 

Ec.  R. 

14  95047 

II. 

Oc.  D. 

204233 

17  31 21 

II. 

Oc.  D. 

1311   7 

I. 

Oc.  D. 

2046  8 

211854 

II. 

Ec.  R. 

9   15751 

II. 

Tr.  I. 

131642 

II. 

Ec.  R. 

212323 

22   820 

I. 

Oc.  D. 

3  022 

II. 

Sh.  I. 

154612 

I. 

Ec.  R. 

231214 

432  5 

II. 

Tr.  E. 

4  05356 

I. 

Ec.  R. 

53017 

II. 

Sh.  E. 

16 10  23  22 

I. 

Tr.  I. 

80175515 

191944 

I. 

Tr.  I. 

53942 

Oc.  D. 

104823 

I. 

Sh.  I. 

18 14  49 

19  55 14 

I. 

Sh.  I. 

820  6 

Ec.  R. 

123437 

I.»Tr.  E.I 

20   630 

213055 

I. 

Tr.  E. 

125823 

I. 

Sh.  E. 

2024  53 

22   5   6 

I. 

Sh.  E. 

10   25128 
3  2147 

Tr.  I. 
Sh.  I. 

2312   6 

III. 

Oc.  D. 

81 12  43  58 

6  4  32   4 

III. 

Tr.  I. 

5   241 

Tr.  E. 

16   2  3916 

III. 

Ec.  R. 

1513   2 

634    8 

III. 

Tr.  E. 

5  3143 

Sh.  E. 

447  30 

II. 

Tr.  I. 

155454! 

7   4  31 

III. 

Sh.  I. 

20  23  55 

II.* 

Oc.  D. 

53550 

II. 

Sh.  I. 

17  4055 

84140 

III. 

Sh.  E. 

23  57  10 

II. 

Ec.  R. 

72124 

II. 

Tr.  E. 

12  33   9 

II.*Tr.  I. 

74135 

I. 

Oc.  D. 

88 12  25  58 

1342  36 

II. 

Sh.  I. 

11   010   9 

Oc.  D. 

8   542 

II. 

Sh.  E. 

12  43  43 

15   7  32 

II. 

Tr.  E. 

24847 

Ec.  R. 

10 14  52 

I. 

Ec.  R. 

14  3713 

1612  31 

11. 

Sh.  E. 

2122   8 

Tr.  I. 

14  53  48 

16  38  48 

I. 

Oc.  D. 

21504L 

Sh.  I. 

17   4  5358 

I. 

Tr.  I. 

By  reason  of  the  proximity  of  Jupiter  to  the  Sun  the  phenomei] 
sateUites  are  not  given  from  April  23  to  May  31. 


NoTE.-l  denotes  ingnsa;   E.,  cgreaa;   T>.,  AteappesaMWie;^.,  j«».v;;B^^g5J*v.^M  wai\]»\  '^w 
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QREENWICH  MEAN  TIME. 


APRIL. 


*Jia$e8  of  the  Eclipses  of  the  SateUiUsfor  an  Inverting  Telescope. 


m. 


e 


* 
r 


rV.  No  Eclipse. 


Configwraiiona  at  12^  JiS^for  an  Inverting  Telescope. 

Wett. 

1 
1 

East. 

1-   03       2-      -4 

^           O         •!       '3 

•4 

•1-2   O                       3* 

-4 

o    1-  ••^ 

•4 

\  o 

4^ 

y'   ^2          lO- 

4- 

'•3                     O    -2            4' 

•!• 

4'  04*        2- 

%         0-1      -3 

M              -'^      O                     >3 

4-- 

O     1-  ^■' 

4' 

•13-02- 

•4 

^-  *:           O  1- 

•4 

•3                 -Oi 

•2« 

•4              •S    l-O            2- 

^''       O    •!    -3 

.>t.'*       O   -4                  '3 

•1      O    2- 

•4 

3-2^            O    1- 

•4 

^               -lO 

4' 

•2« 

•3           O             2* 

4* 
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SATELLITES  OF  JUPITER,  1917. 


GREENWICH  MEAN  TIME. 


JUNE. 


.  Ec.  D. 

II 

.  Sh.  I. 

.  Oc.  R. 

II 

.  Tr.  I. 

II 

.  Sh.  £. 

II 

.  Tr.  E. 

III 

.  Sh.  I. 

III 

.  Tr.  I. 

III 

.  Sh.  E. 

III 

.  Tr.  E. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

[.  Tr.  E. 

.  Ec.  D. 

11 

.  Ec.  D. 

.  Oc.  R. 

II 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

11 

.  Sh.  I. 

.  Oc.  R. 

II 

.  Tr.  I. 

11 

.  Sh.  E. 

11 

.  Tr.  E. 

111 

.  Er.  1). 

III 

.  Kr.  R. 

III 

.  Go.  1). 

III 

.  Oc.  R. 

.  Sh.  1. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  1). 

11 

.  Eel). 

.  Oc.  R. 

II 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  1. 

.  Sh.  E. 

..  Tr.  E. 

.  Ec.  I). 

11 

.  Sh.  1. 

.  Oc.  K. 

11 

.  Tr.  1. 

11 

.  Sh.  E. 

11 

.  Tr.  E. 

111 

.  Sh.  I. 

111 

.  Sh.  E. 

111 

.  Tr.  I. 

d  h  m    9 
82311    2 

9   74017 

81158 

95016 

102238 

10  452  2 
734  32 
74828 

1128  1 

11  2  9  3 
24226 
41859 
453  4 

232033 

18   2  444 

21543 

32319 

44454 

55358 

9  416 

104656 

111923 

131438 

20  37  42 

211247 

2247  37 

O'i  OQ  9'> 

A0KJ    *rf«J    ^^ 

1317  49   3 

20  34  56 

21  646 

14  053  8 
15  6  27 
15  43  13 
17  1621 

17  53  45 

16  1217  34 
15   5   6 

15  33   5 

16  47  25 

18  2  12 

19  1 7  53 
231641 


16 


17 


057  11 

14613 

3  39  20 

9  35   4 

1013  30 

11 44  57 

12  23  59 

646   5 
9  3518 


III 

.  Tr.  E. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

.  Oc.  R. 

II 

.  Ec.  D. 

II 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  £. 

:.  Tr.  E. 

:.  Ec.  D. 

.  Oc.  R. 

11 

.  Sh.  I. 

I] 

.  Tr.  I. 

11 

.  Sh.  E. 

II 

.  Tr.  E. 

III 

.  Ec.  D. 

III 

.  Ec.  R. 

III 

.  Oc.  D. 

III 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  I. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

.  Oc.  R. 

11 

.*Ec.  D. 

11 

.  Oc.  R. 

.  Sh.  I. 

.  Tr.  1. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

.  Oc.  R. 

11 

.  Sh.  I. 

11 

.  Tr.  I. 

11 

.  Sh.  E. 

11 

.  Tr.  E. 

111 

.  Sh.  I. 

111 

.  Sh.  E. 

111 

.  Tr.  1. 

111 

.  Tr.  E. 

.  Sh.  1. 

.  Tr.  1. 

.  Sh.  E. 

.  Tr.  E. 

.  Ec.  D. 

.  Oc.  R. 

184859 
201450 
22   852 


III 
III 
III 


27 


027  5 

115  3 

23647 

32515 

2137  3 

03549 
22118 
63315 
185548 
194517 
21  528 
215526 


2916  531 
19  548 
204239 
222236 
231133 

30  0  5212 
717  9 
85842 
103954, 


'I   h  III    p 

1  8  29  21 
102329 
U  3  8 
111013 
125251 
13  41  33 
151452 
164635 
16  54  22 
184110 

2  54526 
610  8 

7  55  29 

8  2057 

3  2  57  55 
51053 
5  33  28 
83632 

4  01413 
04040 
2  24  15 
25128 

212626 
234054 

5  0   345 

0  34  4 1 

2  10  13 

3  5  17 

5  4  1 

6  4612 
6  5015 
S  4(5 11 

18  42  53 

uni  G 

20  52  54 
212151 

615  54  58 
18  2!)  15 
18  34  1 
22  156 

7  13  1130 
13  4136 
15  2139 
15  52  19 

810  23  30 

12  58  19 

13  4  16 
13  59  2 

15  27  33 

16  29  56 
1916  6 
2056  6 

21  17  12 

1  r.,  inmsit  ol  the  .satellite;  Sh.,  transit  of  the  ahadoNv .  *\' v»V>a\^  ta\\  ^YvYtv^ucsn. 


(1   h  m    s 

17102555 

141853 

18  4  348 
44352 
61338 
65419 

19  11435 
4  525 
45028 
61127 
71932 
84140 

13  5  6 
144815 
1548  6 
174241 
223226 
2314   7 

20  04215 
12431 

1943  5 
223533 
2344   8 

21  34338 
17  110 
17  44  28 
191058 
1954  49 

22  14  11 34 

17  5  38 

18  7  51 

19  35 18 

20  36  51 
22   519 

23  31658 
4  58  0 
613  47 
8   613 

112946 
1214  39 
1339  32 

14  24  56 

24  8  40  5 
113545 
13  3  9 
17    855 

26  5  58  28 
644  54 
8  812 
855   9 

26   3   834 


II.  Ec.  D. 
11.  Oc.  R. 

I.  Sh.  I. 
I.  Tr.  I. 
I.  Sh.  £. 
I.  Tr.  E. 

I.  Ec.  D. 
I.  Oc.  R. 
II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 
III.  Ec.  D. 
III.  Ec.  R. 
III.  Oc.  D. 
III.  Oc.  R. 
I.  Sh.  I. 
I.  Tr.  I. 

I.  Sh.  E. 
I.  Tr.  E. 
I.  Ec.  D. 
I.  Oc.  R. 
II.  Ec.  D. 

II.  Oc.  R. 
I.  Sh.  I. 
I.  Tr.  I. 
1.  Sh.  E. 
1.  Tr.  E. 

I.  Ec.  P. 

I.  Oc.  R. 
II.  Sh.  1. 
II.  Tr.  1. 
Il.*Sh.  E. 
II.  Tr.  E. 

III.  Sh.  I. 
III.  Sh.  E. 
111.  Tr.  1. 
III.  Tr.  E. 

I.  Sh.  I. 

I.  Tr.  I. 

I.  Sh.  E. 

1.  Tr.  E. 

I.  Ec.  D. 

I.  Oc.  R. 

II.  Ec.  D. 

II.  Oc.  R. 

I.  Sh.  I. 
I.  Tr.  1.. 
I.  Sh.  E. 
I.  Tr.  E. 

I.  Ec.  D. 


h  m    t 

6  547  I. 

72517',  IL 

859  4i  II. 

954131  II. 
1128511   II 

17  516  III 


1 

II 
11 
1 
1 
1 
1 

1 
1 

I] 
11 
I] 

I] 
111 
11] 
111 


123140  II] 
1324221  ] 
1415  21        1 

1534  1     : 

162526       : 
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JUNE. 


Phases  of  the  Edipaes  of  the  SateUUee  for  an  Inverting  Telescope. 


s 


III. 


d 


IV.  No  Eclipse. 


Ckmfiguratians  at  20^  46°^  for  an  Invertmg  Telescope. 


W«it 


East. 


2-    3-0        1' 


O 


O   1- 


•4 

•3     •  0 12- 

.r       o     -3 

O    -1                   -3 

•4 

1-      O               ^3- 

.9i 


I- 

o 


•2-1       O 


O      1"2 


1  O      2- 


ip- 


!•    O     4- 


•2  3' 


4«    2'03'   -1 


3-21' 


o_ 

O 

1   o 


oi 


'2  O 


i-O 


•2     3- 


6 


3- 

O     -2  O 

•4 

•4 

•3        '1 

O           2- 

2- 

O   1- 

•4 

<\ 

'2'lO 

6 


*3 
•2       3« 


2' 


1. 


O 
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SATELLITES  OF  JUPITER,  1917. 


GREENWICH  MEAN  TIME. 


JULY. 


d  h  m     8 

d  h  m    8 

d   h  m    H 

d  h  m   • 

11034   1 

I.  Ec.  D. 

1010  518 

I. 

Oc.  R. 

18  92346 

III.  Oc.  D. 

87  44237 

I 

133549 

I.  Oc.  R. 

123456 

II. 

Sh.  I. 

92425 

I.  Tr.  E. 

55233 

I 

15  4013 

II.  Ec.  D. 

14  32 13 

II. 

Tr.  I. 

111630 

III.  Oc.  R. 

234053 

I 

1958   2 

II.*Oc.  R. 

15  339 

II. 

Sh.  E. 

17   1   9 

II. 

Tr.  E. 

19  31839 

I.  Ec.  D. 

88  3   154 

1 

8   753  4 

I.  Sh.  I. 

634   3 

I.  Oc.  R. 

7   219 

I] 

845  29 

I.  Tr.  I. 

11   1   458 

III. 

Ec.  D. 

101147 

II.  Ec.  D. 

92355 

11 

10  240 

I.  Sh.  E. 

250   1 

III. 

Ec.  R. 

14  5549 

II.  Oc.  R. 

93049 

I] 

105531 

I.  Tr.  E. 

416   8 

I. 

Sh.  I. 

115152 

I] 

5   258 

III. 

Oc.  D. 

80  03911 

I.  Sh.  I. 

21   158 

8  5   229 

I.  Ec.D. 

51528 

I. 

Tr.  I. 

14440 

I.  Tr.  I. 

221244 

8   545 

I.  Oc.R. 

62535 

I. 

Sh.  E. 

24827 

I.  Sh.  E. 

2311  5 

10   0   5 

II.  Sh.I. 

656   6 

III. 

Oc.  R. 

35411 

I.  Tr.  E. 

231826 

iii 

1146   0 

II.  Tr.  I. 

72515 

I. 

Tr.  E. 

2147  5 

I.  Ec.  D. 

122855 

II.  Sh.E. 

89   02159 

14  15  22 

II.  Tr.  E. 

18   12450 

I. 

Ec.D. 

81   1  340 

I.  Oc.  R. 

1   235 

ii: 

21   529 

III.*Ec.D. 

435   7 

I. 

Oc.  R. 

42718 

II.  Sh.  I. 

4   611 

ii: 

22  49  51 

III.  Ec.R. 

735  9 

II. 

Ec.  D. 

63959 

II.  Tr.  I. 

55553 

ii: 

12   928 

11. 

Oc.  R. 

65553 

II.  Sh.  E. 

18   921 

4  040  6 

III.  Oc.  D. 

2244  49 

I. 

Sh.  I. 

9  819 

II.  Tr.  E. 

213124 

22139 

I.  Sh.  I. 

23  45  26 

I. 

Tr.  I. 

19   742 

I.*Sh.  I. 

23340 

III.  Oc.  R. 

1918   1 

III.*Sh.  I. 

80   2   637 

i: 

31531 

I.  Tr.  I. 

18   05413 

I. 

Sh.  E. 

201419 

I.*Tr.  I. 

7   256 

i; 

4  3114 

I.  Sh.  E. 

155   9 

I. 

Tr.  E. 

21   125 

III.»Sh.  E. 

153033 

52530 

I.  Tr.  E. 

195316 

I.*Ec.  D. 

211656 

I.*Sh.  E. 

164215 

233057 

I.  Ec.  D. 

23   452 

I. 

Oc.  R. 

222346 
2347  53 

I.  Tr.  E. 
III.  Tr.  I. 

173938 
185127 

6  23541 

I.  Oc.  R. 

14   15223 

II. 

Sh.  I. 

4  5S20 

II.  Ec.  I). 

355   3 

II. 

Tr.  I. 

88   138   2 

III.  Tr.  E. 

81 12  37  47 

9  2155 

II.  Oc.  R. 

4  21   3 

II. 

Sh.  E. 

161534 

I.  Ec.  D. 

16   048 

; 

20  50  21 

l.*Sh.  I. 

6  23  48 

II. 

Tr.  E. 

19  33  20 

I.»Oc.  R. 

201947'    i; 

2145  37 

I.  Tr.  I. 

15  17  53 

III. 

Sh.  I. 

23  30 19 

II.  Ec.  D. 

224512'    I 

22  59  53 

I.  Sh.  K. 

17    0  36 

111. 

Sh.  E. 

22  48  16 1    1 

23  o."3  33 

I.  Tr.  E. 

1713  21 

I. 

Sh.  I. 

23   41843 

II.  Oc.  R. 

181514 

I. 

Tr.  I. 

13  36 19 

I.  Sh.  I. 

617  59  25 

I.  Ec.  1). 

19  22  43 

I. 

*Sh.  E. 

14  44    1 

I.  Tr.  I. 

1 

21    5  34 

I.*Oc.  R. 

19  27  24 

III.*Tr.  I. 

154531 

I.  Sh.  E. 

. 

2317  29 

II.  Sh.  I. 

20  24  54 

I. 

*Tr.  E. 

16  53  25 

I.  Tr.  E. 

1 

2118   3 

III.*Tr.  E. 

1 

7    1    911 

II.  Tr.  I. 

241044   0 

I.  Ec.  D. 

1  46  15 

II.  Sh.  E. 

1614  2146 

I. 

Ec.  D. 

14   253 

I.  Oc.  R. 

3  38  22 

II.  Tr.  E. 

17  34  40 

I. 

Oc.  R. 

17  44  45 

11.  Sh.  I. 

11  17  14 

111.  Sh.  I. 

20  53  48 

II.*Ec.  D. 

20   2   0 

II.*Tr.  I. 

12  59  21 

III.  Sh.  E. 

201318 

II.*Sh.  E. 

15   4  17 

111.  Tr.  I. 

16   133   3 

11. 

Oc.  R. 

22  30   9 

II.  Tr.  E. 

15  18  54 

I.  Sh.  1. 

114159 

I. 

Sh.  I. 

1615  34 

I.  Tr.  1. 

12  45    6 

I. 

Tr.  I. 

26   8   4  51 

I.  Sh.  I. 

16  55  28 

III.  Tr.  E. 

13  5119 

I. 

Sh.  E. 

9   352 

III.  Ec.  D. 

17  28  25 

I.  Sh.  E. 

14  54  43 

I. 

Tr.  E. 

9  13  37 

I.  Tr.  I. 

18  25  27 

I.  Tr.  E. 

1014   1 

I.  Sh.  E. 

17   8  5012 

1. 

Ec.  D. 

105019 

III.  Ec.  R. 

8 12  27  55 

I.  Ec.  D. 

12   4  22 

1. 

Oc.  R. 

1122  57 

I.  Tr.  E. 

15  35  28 

I.  Oc.  R. 

15   9  49 

11. 

Sh.  I. 

1342  40 

III.  Oc.  D. 

1817   6 

II. -Ec.  D. 

1717  36 

II. 

Tr.  I. 

15  34  58 

III.  Oc.  R. 

22  46   8 

II.  Oc.  R. 

17  38  26 

II. 

Sh.  E. 

1946   8 

ll.*Tr.  E. 

26   512  28 

I.  Ec.  D. 

9   94734 

I.  Sh.  I. 

8  3226 

1.  Oc.  R. 

1045  34 

1.  Tr.  I. 

18   5   4  19 

III. 

Ec.  D. 

12  4813 

II.  Ec.  D. 

1 

1157   2 

I.  Sh.  E. 

61032 

I. 

Sh.  I. 

17  4047 

II.  Oc.  R. 

12  55  23 

I.  Tr.  E. 

650   4 

III. 

Ec.  R. 

714  51 

I. 

Tr.  I. 

27    2  33  28 

I.  Sh.  I. 

1 

10   656  22 

I.  Ec.  D 

81951 

I. 

Sh.  E. 

34315 

I.  Tr.  I. 

1 

! 

I                    \                       ^ 

V                   I 

SoTK.-L   denotes  i/urmw;    E.,  egrws;    D.,  Ai-'^PP«i«^'^»«;^.,  xjit^vy^^^N^;^-*  «^^    '^- 
''r.,  tnmsJt  of  the  satelUtc;  Sh.,  traiut  of  the  shidov^.  *\\Bft>U  ^x  V.  wJtiVn^'a. 
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GREENWICH  MEAN  TDfE. 


JULY. 


Phtuet  of  the  Eclipaet  of  die  SateOiUsfor  an  Inverting  Telescope. 


* 
d 


III. 


S     *r 


IV.  No  Eclipse. 


Configurations  ai  iO^  16^  for  an  In/vertiTig  Telescope. 

Wart. 

EA0t. 

1 

3- 
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To 
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•4 
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2-             O 

•4 
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4- 

4- 

•3       2-0          •!     4- 

•2    -1      04-     -3 

4-            O      ^                -3 

. 
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• 

4- 

2-           03- 

4- 
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•4 

•3               1-     O               -2 
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•4 

•3             O        •! 

•4       -2  1-         O     -3 

•4       0'2   1-            -3 

•1     O    -4     2-      3- 

2-         01-3.              -4 

3*   -2       O 

.4 

•!• 

1.  o 


02«  •! 


V 
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SATELLITES  OP  JUPITER,  1917. 


GREENWICH  MEAN  TIME. 


AUGUST. 


d   h  m    8 

d   h  m    8 

d  h  m    ■ 

1 
d   h  m    8j 

1    113   8 

II.  Tr.  E. 

8221338 

III. 

Oc.  D. 

16203621 

II.*Ec.  D. 

8410  941 

I.  S 

959   4 

I.  Sh.  I. 

23  650 

II.  Ec.  R. 

112954 

I.T 

111140 

I.  Tr.  I. 

9  0  5  4 

III. 

Oc.  R. 

231740 

II.  Oc.  D. 

121827 

1.8 

12   8  6 

I.  Sh.  E. 

9  0  0 

I. 

Ec.D. 

133830 

1.1 

13   335 

III.  Ec.  D. 

12  27 17 

I. 

Oc.  R. 

17   14623 

II.  Oc.  R. 

132049 

I.  Tr.  E. 

18  030 

II. 

♦Ec.D. 

81546 

I.  Sh.  I. 

86    71555 

LI 

145046 

III.  Ec.  R. 

2031   5 

II. 

♦Ec.  R. 

93431 

I.  Tr.  I. 

104750 

I.C 

17  59 13 

III.  Oc.  D. 

2037   5 

II. 

♦Oc.  D. 

102435 

I.  Sh.  E. 

1723  7 

II.*8 

1951   5 

III.*Oc.  R. 

23   613 

II. 

Oc.  R. 

11 43 16 

I.  Tr.  E. 

195137 
20  649 

II.*€ 
II.1 

8   7   614 

I.  Ec.  D. 

10  62145 

I. 

Sh.  I. 

18  522  9 

I.  Ec.  D. 

223331 

II.  1 

103012 

I.  Oc.  R. 

73814 

I. 

Tr.  I. 

85232 

I.  Oc.  R. 

152427 

II.  Ec.  D. 

83040 

I. 

Sh.  E. 

14  4747 

II.  Sh.  I. 

96  438  6 

I.  fi 

202417 

II.»Oc.  R. 

947  9 

I. 

Tr.  E. 

17 16 14 
172820 

Il.^Sh.  E. 
II.*Tr.  I. 

55832 
64652 

1. 1 
I.fi 

3  42739 

I.  Sh.  I. 

11   32824 

I. 

Ec.D. 

195517 

II.*Tr.  E. 

8   7  8 

I.  1 

541   7 

I.  Tr.  I. 

65624 

I. 

Oc.  R. 

151636 

III.  8 

63641 

I.  Sh.  E. 

121232 

II. 

Sh.  I. 

19  24411 

I.  Sh.  I. 

17  4  2 

III.^S 

75013 

I.  Tr.  E. 

144058 

II. 

Sh.  E. 

4   323 

I.  Tr.  I. 

204717 

III.*I 

14  48 12 

II. 

Tr.  I. 

453   1 

I.  Sh.  E. 

223452 

III.  1 

4   13439 

I.  Ec.  D. 

1715  28 

II. 

Tr.  E. 

612   7 

I.  Tr.  E. 

4  5930 

I.  Oc.  R. 

111713 

III.  Sh.  I. 

87   14425 

I.I 

937  22 

II.  Sh.  I. 

18  05012 

I. 

Sh.  I. 

13  345 

III.  Sh.  E. 

51634 

I.  0 

12   550 

II.  Sh.  E. 

2   720 

I. 

Tr.  I. 

1642  5 

III.  Tr.  I. 

122956 

II.  E 

12  641 

II.  Tr.  I. 

259   6 

I. 

Sh.  E. 

183016 

III.*Tr.  E. 

15  016 

II.  £ 

143417 

II.  Tr.  E. 

41612 

I. 

Tr.  E. 

235039 

I.  Ec.  D. 

1515  4 

II.  0 

2256   8 

I.  Sh.  I. 

717  45 

III. 

Sh.  I. 

174312 

II.*0 

9   328 

III. 

Sh.  E. 

80  32129 

I.  Oc.  R. 

23   635 

LSI 

5  01025 

I.  Tr.  I. 

123316 

III. 

Tr.  I. 

954  23 

II.  Ec.  D. 

1   5  8 

I.  Sh.  E. 

14  22  0 

III. 

Tr.  E. 

1224  48 

II.  Ec.  R. 

88   02712 

LTi 

219  29 

I.  Tr.  E. 

21  5G  53 

I. 

Ec.  D. 

12  37  22 

II.  Oc.  D. 

11521 

LSI 

31814 

III.  Sh.  I. 

15  553 

II.  Oc.  R. 

23545 

LT: 

5   3   8 

III.  Sh.  E. 

13    125  33 

I. 

Oc.  R. 

21  1242 

I.^Sh.  I. 

201250 

I.*B 

8  2118 

III.  Tr.  I. 

7  1840 

II. 

Ec.  D. 

22  32 18 

I.  Tr.  I. 

234510       I.  0 

101031 

III.  Tr.  E. 

9  4910 

II. 

Ec.  R. 

23  21  31 

I.  Sh.  E. 

20  3   8 

I.*Eo.  I). 

9  57  45 

II. 

Oc.  D. 

89   64042 

II.  SI 

23  28  50 

I.  Or.  R. 

1 2  2f)  40 

II. 

Oc.  R. 

21   04059 

I.  Tr.  E. 

9  913 

II.  Si 

19  1845 

I. 

♦Sh.  I. 

1819   4 

I.^Ec.  D. 

9  2515 

II.  T: 

6   4  42  45      11.  Ec.  1). 

20  3()  27 

I.*Tr.  I.  1 

21 50 19 

I.^Oc.  R. 

115149 

ILT 

713  221    II.  Ec.  R. 

2127  37 

I. 

♦Sh.  E. 

1735   1 

I.*S1 

716]8 

II.  Oc.  I). 

22  4518 

I. 

Tr.  E. 

22  4   5  20 

II.  Sh.  I. 

18  55  45 

I.*T 

9  4r)  38 

II.  Oc.  n. 

6  3347 

II.  Sh.  E. 

194346 

I.*S1 

17  24  42 

I.  Sh.  I. 

1410  2518 

I. 

Ec.D. 

6  47  37 

II.  Tr.  I. 

21   416 

I.*T 

1839  45 

I.*Tr.  I. 

19  54:^5 

I. 

♦Oc.  R. 

914  25 

II.  Tr.  E. 

19  3340 

I.*Sh.  E. 

1541    9 

I.  Sh.  I. 

30   5   2  26 

III.  E 

204845 

I.*Tr.  E. 

16    130   4 

II. 

Sh.  I. 

17    1   5 

I.^Tr.  I. 

653   1 

III.  E 

3  58  29 

II. 

Sh.  E. 

17  49  57 

I.^Sh.  E. 

103437 

III.  0 

7  14  31 33 

I.  Ec.  D. 

4   819 

II. 

Tr.  I. 

19   9  43 

I.^Tr.  E. 

1224  34 

III.  0 

17  58   3 

I.*()c.  R. 

6  35  25 

II. 

Tr.  E. 

14  4118 

I.  E 

22  54  52 

II.  Sh.  I. 

13  47  12 

I. 

Sh.  I. 

23    1   3  20 

III.  Ec.  D. 

181346 

I.*0 

15   5  28 

I. 

Tr.  I. 

253    1 

III.  Ec.  R. 

8   J  23  18      IT.  Sh.  E. 

15  5()   4 

I. 

Sh.  E. 

63135 

III.  Oc.  D. 

31    147  31 

II.  E 

127301     II.  Tr.  I. 

17  14  15 

I. 

Tr.  E. 

8  22   6 

III.  Oc.  R. 

417  49 

II.  E 

3  54  55;    II.  Tr.  E. 

21    3  35 

III. 

♦Ec.  D. 

12  47  31 

I.  Ec.  D. 

4  33   3 

II.  0 

115311 

I.  Sh.  I. 

22  52  23 

III. 

Ec.  R. 

1619   8 

I.  Oc.  R. 

7    1    1 

II.  0 

13   8  58 

I.  Tr.  I. 

2312   3 

11.  Ec.  D. 

12   332 

LS 

14   2    7 

I.  Sh.  E. 

16   2  2416 

III. 

Oc.  D. 

13  24  19 

LT 

15  1 7  56 

I.  Tr.  E. 

4  15  20 

III. 

Oc.  R. 

24    142  26 

II.  Ec.  R. 

141216 

LS 

17   3  54 

III.  Ec.  I). 

1053  45 

I. 

Ec.  D. 

1 56  23 

II.  Oc.  D. 

15  32  48 

LT 

18  5162 

III.*Ec.  R. 

14  23  37 

I. 

Oc.  R. 

4  24  43 

II.  Oc.  R. 

Note.— T.  denotes  ingrrss:    E.,  eprcss;    D.,  dify^ppeaTOivw.",   B...  t^w^y^wwacc;   Ec,  eclipse;    Oc.,  ocoil 
Tr.,  transit  of  the  satellite;  «h. ,  transit  ot  the  shadoN^ .  *V  \&vc\«  ^v  '^-  ^is.\vvcv^\ftw. 


SATELLITES  0:F  JUPITER,  1917 


649 


GREENWICH  MEAN  TIME. 


AUGUST. 


Phases  of  ike  Edipaes  of  tiie  ScUdliteafor  an  Inverting  Telescope. 


* 
d 


m. 


*    * 

d     r 


a 


IV.  No  Eclipse. 


CanJiguTxUions  at  19^  30^  for  an  Invertin{i  Telescope. 

Weet. 

ElMt. 

2*     1-       O                                        4- 
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SATELLITES  OF  JUPITER,  1917. 

GREENWICH 

MKAN 

TIME. 

SEFrKMBER. 

d   h  m    ■ 

d   h  m    9 

d    h  m     8 

d    h  m    s, 

1   9   942 

I.  Ec.  D. 

9   82541 

I.  Sh.  I. 

17  72552 

I.  Ec.  D. 

85   124  2j  II 

12  42  14 

I.  Oc.  R. 

94553 

I.  Tr.  I. 

83952 

III.  Tr.  I. 

85047:  I] 

195836 

II.*Sh.  I. 

1034  26 

I.  Sh.  E. 

102530 

III.  Tr.  E. 

641241     ] 

222710 

11.  Sh.  E. 

115417 

I.  Tr.  E. 

1056  5 

I.  Oc.  R. 

75625;     ] 

224339 

II.  Tr.  I. 

2316  4 

III.  Sh.  I. 

201537 

II.*Ec.  D. 

85020 

224542 

II.  Ec.  R. 

10  448 

i 

8   110   7 

II.  Tr.  E. 

10  1   526 

III.  Sh.  E. 

225516 

II.  Oc.  D. 

63156 

I.  Sh.  I. 

44639 

III.  Tr.  I. 

86  84814 

[ 

75244 

I.  Tr.  I. 

532   1 

I.  Ec.  D. 

18   12220 

II.  Oc.  R. 

71442 

■ 

84040 

I.  Sh.  E. 

63257 

III.  Tr.  E. 

44747 

I.  Sh.  I. 

17  323 

I 

10   112 

I.  Tr.  E. 

9   356 

I.  Oc.  R. 

6  547 

I.  Tr.  I. 

193235 

I 

191635 

III.*Sh.  I. 

174033 

II.»Ec.  D. 

65637 

I.  Sh.  E. 

193630 

I 

21   456 

III.*Sh.  E. 

201042 
2024   7 

II.*Ec.  R. 
II.»Oc.  D. 

814  8 

I.  Tr.  E. 

22  230 

I 

8  04917 

III.  Tr.  I. 

225131 

II.  Oc.  R. 

19   15419 

I.  Ec.  D. 

87   1   947 

23614 

III.  Tr.  E. 

52355 

I.  Oc.  R. 

22352 

33812 

I.  Ec.  D. 

11   254   7 

I.  Sh.  I. 

1427  31 

II.  Sh.  I. 

31845 

71045 

I.  Oc.  R. 

414  0 

I.  Tr.  I. 

165629 

II.»Sh.  E. 

43215 

15  518 

II.  Ec.  D. 

5  253 

I.  Sh.  E. 

17   653 

II.«Tr.  I. 

21  032 

II 

17  35  32 

Il.*Ec.  R. 

62224 

I.  Tr.  E. 

19  32  57 

II.*Tr.  E. 

221646 

175040 

II.*Oc.  D. 

231610 

I.  Sh.  I. 

225457 

II 

2018  26 

II.»Oc.  R. 

18  0  027 

I.  Ec.  D. 

1 

332  2 

I.  Oc.  R. 

80  03331 

I.  Tr.  I. 

88   14215 

4   1   023 

I.  Sh.  I. 

115146 

II.  Sh.  I. 

125   2 

I.  Sh.  E. 

2   633 

II 

221   7 

I.  Tr.  I. 

14  2032 

II.  Sh.  E. 

24153 

I.  Tr.  E. 

35329,11 

3   9   8 

I.  Sh.  E. 

1435   1 

II.  Tr.  I. 

17  018 

III.*Ec.  D. 

12   757 

I 

429  35 

I.  Tr.  E. 

17   112 

II.*Tr.  E. 

185343 

III.»Ec.  R. 

17   4  8 

I 

22   637 

I.*Ec.  D. 

21 22  31 

I.*Sh.  I. 

202249 

I.*Ec.  D. 

193813 

2242  2 

I.  Tr.  I. 

221944 

III.*Oc.  D. 

205119 

6   139   6 

I.  Oc.  R. 

23  31 18 

I.  Sh.  E. 

235145 

I.  Oc.  R. 

21  47 13 

91611 

II.  Sh.  I. 

22  59  42 ' 

11 44  48 

II.  Sh.  E. 

13   05024 

I.  Tr.  E. 

21   0   731 

III.  Oc.  R. 

12    1    7 

II.  Tr.  I. 

13   046 

III.  Ec.  D. 

933   2 

II.  Ec.  D. 

89164511 

14  27  28 

11.  Tr.  E. 

14  5313 

III.  Ec.  R. 

12  3   6 

II.  Ec.  R. 

20   938 

19  28  48 

I.*Sh.  I. 

18  28  53 

III.*Oc.  D. 

12   954 

11.  Oc.  D. 

2049  25 

l.*Tr.  I. 

18  28  56 

I.*Ec.  D. 

14  3650 

II.  Oc.  R. 

30  62139     i: 

21  37  33 

l.*Sh.  E. 

2017  28 

III.*Oc.  R. 

17  44  37 

I.*Sh.  I. 

85048 

I 

22  57  51 

1.  Tr.  E. 

22   0   9 

l.*Oc.  R. 

19   115 

I.*Tr.  I. 

851   0 

i: 

19  53  30 

I.*Sh.  E. 

1116  49,    i; 

6  9   127 

III.  Ec.  D. 

14   658   0 

II.  Ec.  D. 

21   937 

I.*Tr.  E. 

14   6  36 

10  52  58 

111.  Ec.  R. 

9  28   9 

11.  Ec.  R. 

151838       ] 

14  33  40 

III.  Oc.  D. 

9  39  57 

11.  Oc.  D. 

82 14  51 14 

I.  Ec.  D. 

161538:      i 

16  22  59 

III.*Oc.  R. 

12   711 

11.  Oc.  R. 

1819  25 

I.*Oc.  R. 

1727   2,      J 

16  35   6 

I.*Ec.  D. 

15  50  59 

I.*Sh.  I. 

' 

20   7  28 

I.*Oc.  R. 

17  JO   3 

I.*Tr.  I. 

23   345  41 

II.  Sh.  I. 

17  59  46 

I.*Sh.  E. 

61446 

II.  Sh.  E. 

7  4  22  51 

II.  Ec.  D. 

19  18  26 

I.*Tr.  E. 

6  2216 

II.  Tr.  1. 

653   3 

11.  Ec.  R. 

84819 

II.  Tr.  E. 

7   7  37 

II.  Oc.  D. 

1612  57  20 

I.  Ec.  D. 

12  12  59 

I.  Sh.  I. 

9  3513 

II.  Oc.  R. 

16  28   5 

I.*Oc.  R. 

13  28  51 

I.  Tr.  I. 

13  57  18 

I.  Sh.  I. 

14  21  54 

I.  Sh.  E. 

15  17  43 

I.  Tr.  I. 

16   1   952 

II.  Sh.  I. 

15  37  13 

I.*Tr.  E. 

16   6   2 

I.*Sh.  E. 

3  3844 

II.  Sh.  E. 

17  20   8 

l.*Tr.  E. 

3  5130 

II.  Tr.  I. 

24   715   5 

III.  Sh.  I. 

617  38 

II.  Tr.  E. 

9   639 

III.  Sh.  E. 

811    3  30 

I.  Ec.  D. 

1019  21 

I.  Sh.  I. 

91947 

I.  Ec.  D. 

14  35  40 

I.  Oc.  R. 

1137  56 

I.  Tr.  I. 

12  27  57 

III.  Tr.  I. 

22  34  10 

II.  Sh.  I. 

12  2810 

I.  Sh.  E. 

1247   9 

I.  Oc.  R. 

134618 

I.  Tr.  E. 

141252 

III.  Tr.  E. 

9   1   251 

II.  Sh.  E. 

22  5034 

II.  Ec.  D. 

118  35 

II.  Tr.  I. 

17   315  50 

III.  Sh.  I. 

344  51 

11.  Tr.  E. 

5   618 

III.  Sh.  E. 

86   12035 

II.  Ec.  R. 

i                                       < 

Note.— I.  denotes  Ingress;    E.,  ejrnss;   I).,  dlRappeaNjac^f,  \\.,  T«a.^wx«ivcft\^t.,  v^v»\  <^-> 
Tr.,  traaait  of  the  satcUite;  Sh.,  traiiit  of  the  shsJdox*.  *\\i&VAft«.Ow«Jbvtx%\rao.. 
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GREENWICH  MEAN  TIME. 


SEPTEMBER. 


Phases  ofihe  Eclipses  ofihe  Satellites  for  an  Inverting  Telescope. 


I 


III. 


d 


r 


I 


IV.  No  Eclipse. 


Configurations  at  19^  O°^for  an  Inverting  Telescope, 


West. 


East. 


ml 


2-    1. 


O  2-   '1 
O   3- 


3' 


O     1" 


'2« 


•1  o 


•3       2-     Ol' 


B 

•2          0'3    4- 

•K 

I 

*i.  O           -2 

•3 
3- 

4- 

o  ^• 

4- 

2-    1-        O       3- 

4* 

3-           O      !• 

•2 

•4 

3* 

•1      O            2- 

•4 

•3             2«0    !• 

\ 

•4 

•2           O 

^••3 

toi- 

•4             O         -2 

•3 

\ 

O  -1  2- 

•4 

3- 

2-     1-      O 


3«  -4 


S^ 

3-   -2  O        -1 

•4 

fc^"^ 

3-              •!     O               -2 

•4 

:^ 

02- 

•3                    O       1- 

•4 

j» 

•2        %0 

4- 

:»■ 

lO-    -2         '3 

4- 

fi 

O-l      2-        4-3- 

fi 

2-  !•     O    4«      3« 

II 

4-  /      O       -1 

fi 

4-3- 

1-         O               -2 

» 

4* 

•3 

20'     1- 

17 

4- 

•2     :i  o 

fil 

•4 

o*;       -3 

» 

•4 

O            2- 

•^ 

A 

2-   1-  O 
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SATELLITES  OF  JUPITEE,  1917 


GREENWICH  MEAN  TIME. 


OCTOBER. 


d  h  m    8 

d  b  m    8 

d  h  m    8 

d   h  m    s 

1111345 

I.  Ec.  D. 

9113415 

I.  Tr.  I. 

18  51758 

II.  Tr.  E. 

881622  2 

III.«C 

1114   6 

III.  Sh.  I. 

12  37  49 

I.  Sh.  E. 

65034 

I.  Sh.  I. 

18   612 

II1.«C 

13   651 

III.  Sh.  E. 

134244 

I.  Tr.  E. 

748  3 

I.  Tr.  I. 

222648 

11.^ 

14  37   5 

I.»Oc.  R. 

9  0  2 

I.  Sh.  E. 

1611   9 

III.*Tr.  I. 

10   7  3617 

I.  Ec.  D. 

95640 

I.  Tr.  E. 

87   22951 

II.  ( 

17  5519 

III.*Tr.  E. 

105253 

I.  Oc.  R. 

31241 

I.  fi 

22 15  36 

II.*Sh.  I. 

19   359   3 

I.  Ec.  D. 

4  017 

1.1 

8   12523 

II.  Ec.  D. 

7   7  4 

I.  Oc.  R. 

52223 

I.g 

61652 

II.  Oc.  R. 

11   02858 

II.  Tr.  I. 

85910 

III.  Ec.  D. 

6  9  2 

I.l 

835  0 

I.  Sh.  I. 

045  22 

II.  Sh.  E. 

105649 

III.  Ec.  R. 

94554 

I.  Tr.  I. 

255   2 

II.  Tr.  E. 

125524 

III.  Oc.  D. 

88   02151 

1.1 

1044   4 

I.  Sh.  E. 

4  5657 

I.  Sh.  I. 

1440  9 

III.^»Oc.  R. 

31934 

I.  ( 

1154  20 

I.  Tr.  E. 

6   1   8 

I.  Tr.  I. 

19  52 10 

II.»Ec.  D. 

164718 

Il.n 

7   614 

I.  Sh.  E. 

182226 

Il.r 

8   54213 

I.  Ec.  D. 

8  938 

I.  Tr.  E. 

80  01145 

II.  Oc.  R. 

1917  54 

II.^l 

9   421 

I.  Oc.  R. 

119   1 

I.  Sh.  I. 

204855 

II.*' 

19  39  25 

II.*Sh.  I. 

18  2  452 

I.  Ec.  D. 

21439 

I.  Tr.  I. 

2141    6!     I.«l 

22   354 

Il.*Tr.  I. 

4  59  57 

III.  Ec.  D. 

32831 

I.  Sh.  E. 

22  26  33 ;     I.r 

22   854 

II.*Sh.  E. 

51954 

I.  Oc.  R. 

42317 

I.  Tr.  E. 

235051 

I.J 

65630 

III.  Ec.  R. 

2227  32 

I.*Ec.  D. 

4  02954 

II.  Tr.  E. 

9  2419 

III.  Oc.  D. 

89  03520 

I.' 

3   322 

I.  Sh.  I. 

11   940 

III.  Oc.  R. 

81   13338 

I.  Oc.  R. 

185031 

I.*] 

413   5 

I.  Tr.  I. 

1717  30 

II.»Ec.  D. 

14 10  36 

II.*Sh.  I. 

214558 

L*i 

51229 

I.  Sh.  E. 

21 51 32 

II.*Oc.  R. 

16  247 

II.*Tr.  I. 

6  2130 

I.  Tr.  E. 

23  25  24 

I.  Sh.  I. 

164053 

II.*Sh.  E. 

30  31130 

III.  2 

1829  3 

II.*Tr.  E. 

5   912 

III.! 

6  01046 

I.  Ec.  D. 

18  028  0 

I.  Tr.  I. 

194725 

I.*Sh.  I. 

61717 

III.' 

1   010 

111.  Ec.  D. 

13443 

I.  Sh.  E. 

2041   9 

I.«Tr.  I. 

7  5918 

III.' 

255  38 

III.  Ec.  R. 

2  3631 

I.  Tr.  E. 

215658 

I.*Sh.  E. 

1144   6 

II.] 

3  3138 

I.  Oc.  R. 

20  33  20 

I.*Ec.  D. 

224948 

I.*Tr.  E. 

15  38  10 

n.*i 

5  47  52 

III.  Oc.  I). 

23  46  43 

I.  Oc.  R. 

16   9  32'      I.*t 

7  33  58 

III.  Oc.  R. 

22 16  56 10 

I.*Ec.  D. 

16  52  45 

1.* 

14  42  45 

lI.*Ec.  D. 

141134    5 

II.  Sh.  1. 

20  016 

I.*Oc.  R. 

1819  20 

I.*: 

19  29   0 

II.*Oc.  R. 

13  41    2 

lI.*Tr.  I. 

2312   5 

III.  Sh.  1. 

19    134       I.*' 

213148 

I.*Sh.  I. 

14   4    2 

lI.*Sh.  E. 

22  4014 

I.  Tr.  I. 

16   7    9 

Il.*Tr.  E. 

23    1   830 

III.  Sh.  E. 

811319    5 

I.* 

23  40  57 

I.  Sh.  E. 

17  53  47 

I.*Sh.  1. 

2  52  38 

III.  Tr.  I. 

161213 

I.*^ 

18  54  45 

l.*Tr.  I. 

434  54 

111.  Tr.  E. 

1 

6  04840        I.  Tr.  E. 

20   3   9 

I.*Sh.  E. 

9   927 

11.  Ec.  D. 

1 

18  3913 

l.*Ec.  D. 

21    3  18 

I.*Tr.  E. 

13  21    1 

ll.*Oc.  R. 

215844 

l.*Oc.  R. 

141549 

I.*Sh.  1. 

1 

16  15    156 

l.*Ec.  D. 

15   735 

I.*Tr.  I. 

7   857  48 

II.  Sh.  I. 

1813  37 

I.*Oc.  R. 

16  25  26 

l.*Sh.  E. 

11  17   4 

II.  Tr.  I. 

191218 

III.*Sh.  1. 

17  16 16 

l.*Tr.  E. 

1 1  27  26 

11.  Sh.  E. 

21    7  27 

III.*Sh.  E. 

1 

13  43    7;    11.  Tr.  K. 

23  23   9 

III.  Tr.  I. 

241124  43 

I.  Ec.  D. 

16   0111      l.*Sh.  1. 

14  2644 

I.*Oc.  R. 

17    7  1()i      I.*Tr.  1. 

16    1    5  55 

III.  Tr.  E. 

18   922!      I.*Sb.  E. 

6  34  49 

II.  Ec.  D. 

25   32832 

II.  Sh.  I. 

1915  44        l.*Tr.  E. 

11    154 

11.  Oc.  R. 

5  12  26 

11.  Tr.  1. 

i 

12  22  11 

I.  Sh.  I. 

5  58  58 

11.  Sh.  E. 

813    7  48'      I.  Fa\  D. 

13  2127 

1.  Tr.  1. 

7  38  47 

II.  Tr.  E. 

15  13J2|  IIl.*Sh.  1. 

14  3136 

I.*Sh.  E. 

84413 

I.  Sh.  1. 

1 

16  25  54;      l.*Oc.  H. 

15  30    2 

I.*l>.  E. 

9  33  56 

I.  Tr.  I. 

17    7   8i  III.*Sh.  E. 

10  53  53 

I.  Sh.  E. 

19  49  37    lll.^Tr.  I. 

17   9  30  27 

I.  Ec.  D. 

114240 

I.  Tr.  E. 

2133   2    lII.*Tr.  E. 

12  40  20 

I.  Oc.  R. 

26   5  53  20 

I.  Ec.  D. 

9   4   0   8      11.  Ec.  D. 

18   0  5158 

11.  Sh.  I. 

8  53  14 

I.  Oc.  R. 

8  40  32 

11.  Oc.  R. 

25147 

11.  Tr.  I. 

12  58  26 

Ill.*Ec.  D. 

10  28  35 

I.  Sh.  I. 

3  22   4 

11.  Sh.  E. 

14  57  11 

lII.*Ec.  R. 

XoTE.    I.   d(*nntcs  ingress:    E.,  opress;    D.,  (WaapveaxMvo^;  W.,  TC-a.\>^«wrMvc«.\  '^c,  ^\\vk\ 
framit  of  t bo  sa toUite ;  Sh  .  transit  of  the  shiulovf .  * \  >»v\i\<i  ^V^  ^\vvr."^vu 


.,  transit  of  the  satollite:  8h.,  transit  of  the  shadovf . 


vy^.,  tjcs 
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GREENWICH  MEAN  TIME. 


OCTOBER. 


PJuues  cf  the  Eclvpaes  of  ihe  SateUitea  for  an  Inverting  Telescope. 


III. 


d     r 


a 


IV.  No  Eclipse. 


Configurations  at  18^  15^  for  an  Inverting  Telescope, 


WMt 


East. 
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8- 
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O  X 
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3- 
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•1 
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3^ l-O 
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•1  o 
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3- 
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SATELLITES  OF  JUPITER,  1917, 


GREENWICH  MEAN  TIME. 


NOVEMBER. 


d    h  m    8 

1   6   519 

731   8 

836  4 

957  44 

10  37  57 

111854 

12  47  48 

13  27  45 

8  74746 
10  38  31 
1658  7 
1858  0 
1944  56 
21 28  51 

8  1  126 
446  6 
5  626 
545  2 
71619 
7  5354 

4  21618 
5  439 

19  24 14 
204017 
2155  8 
23  7  2 
23  34  53 

6  Oil  6 
144  49 
220    I 

20  44  59 
23  30  52 


II 
II 
II 
II 

I 
I 


6  7  1118 

91020 

9  38  22 

11 20  28 

14  18  44 

17  53  36 

18  3  21 

18  37  6 

201319 

2046  3 

7 15  13  35 

17  56  56 

8  842  22 

94811 

11  13  24 

1215  5 

12  31 48 

13  3  4 

14  41  48 

1512  2 

9  9  4217 

12  23  4 

II 
II 
II 
II 
I 
I 


.  Sh.  I. 
.  Tr.  I. 
.  Sh.  E. 
.  Tr.  E. 
.  Sh.  I. 
.  Tr.  I. 
.*Sh.  E. 
.♦Tr.  E. 

.  Ec.  D. 
.  Oc.  R. 
.♦Ec.  D. 
.♦Ec.  R. 
.♦Oc.  D. 
.♦Oc.  R. 

.  Ec.  D. 
.  Oc.  R. 
.  Sh.  I. 
.  Tr.  I. 
.  Sh.  E. 
.  Tr.  E. 

.  Ec.  D. 
.  Oc.  R. 
.♦Sh.  I. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Tr.  E. 
.  Sh.  I. 

.  Tr.  I. 
.  Sh.  E. 
.  Tr.  E. 
.♦Ec.  D. 
.  Oc.  II. 

.  Sh.  I. 
.  Sh.  E. 
.  Tr.  1. 
.  Tr.  E. 
.♦Ec.  I). 
.*0c.  R. 
.♦Sh.  I. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Tr.  E. 

.♦Ec.  D. 
.♦Oc.  R. 

.  Sh.  I. 
.  Tr.  I. 
.  Sh.  E. 
.♦Tr.  E. 
.♦Sh.  I. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Tr.  E. 

.  Ec.  D. 
.♦Oc.  R. 


d   h  m    s 

92058   7 

2259   7 

23  4  27 

10  04828 
336  3 
7  018 

7  048 
729  2 
91021 
938  2 

11  41052 
649  2 

22  124 
225638 

18  03234 
12342 
12847 
15457 
33852 
4  359 
22  39  35 

18  115  7 
111044 
12  55  49 
1311  3 
14  38  21 
16  53  24 

19  5717 

20  7  41 
20  20  49 
22  7  24 
22  29  53 

1417  813 
1941  3 

161119  38 

12  3  54 

13  5055 

14  25  46 
14  31  9 
14  46  39 
16  3554 
16  5544 

161136  57 
14  7  4 

17  058  54 
4  6  25 
61046 

8  5418 
912  30 
914  24 

11  4  29 
11  21 37 

18  6   5  34 


II 
II 
II 

II 
I 


II 
II 
II 
II 
1 


II 

II 

I 


1 


.♦Ec.  D. 
.♦Ec.  R. 
.♦Oc.  D. 

.  Oc.  R. 
.  Ec.  D. 
.  Sh.  I. 
.  Oc.  R. 
.  Tr.  I. 
.  Sh.  E. 
.  Tr.  E. 

.  Ec.  D. 
.  Oc.  R. 
.♦Sh.  I. 
.♦Tr.  I. 

.  Sh.  E. 
.  Tr.  E. 
.  Sh.  I. 
.  Tr.  I. 
.  Sh.  E. 
.  Tr.  E. 
.♦Ec.  D. 

.  Oc.  R. 
.  Sh.  I. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Tr.  E. 
.♦Ec.  D. 
.♦Sh.  I. 
.♦Oc.  R. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Tr.  E. 

.♦Ec.  D. 
.♦Oc.  R. 

.♦Sh.  I. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Sh.  I. 
.♦Tr.  E. 
.♦Tr.  I. 
.♦Sh.  E. 
.♦Tr.  E. 

.♦Ec.  D. 
.♦Oc.  R. 

.  Ec.  D. 
.  Oc.  R. 
.  Ec.  D. 
.  Sh.  I. 
.  Tr.  I. 
.  Oc.  R. 
.  Sh.  E. 
.♦Tr.  E. 


I.  Ec.  D. 


d   h  m    ■ 

18  83257 

19  03848 
11152 
31011 
32249 
33819 
3  3919 
633  2 

547  27 

80  03419 
25856 

1510  9 
16 10  51 
171144 
175412 
1928  6 
21 51 21 
22  4  6 
222053 

81  0  136 
01316 

19  259 
21 24  49 

881367  9 
14 18  49 
16 19  52 

16  28  39 
16  29  52 
16  46  27 
18  30  8 
18  39  4 

23 13  31 45 
155047 

84  4  59  9 

7  22  24 

845  30 

10  48  27 

10  55  40 

11  27  18 

12  58  44 

13  4  53 

86  8  024 

10 16  38 

26  316  29 
3  26  34 
517  1 
5  2128 

548  2 
5  54  26 
7  2719 
7  3041 


27 


2  2912 
4  42  37 


I.  Oc.  R. 

II.  Sh.  I. 
II.  Tr.  I. 
II.  Sh.  E. 

I.  Sh.  I. 

I.  Tr.  I. 
II.  Tr.  E. 

I.  Sh.  £. 

I.  Tr.  E. 

I.  Ec.  D. 

I.  Oc.  R. 
Ill.^Sh.  I. 
III.^Tr.  I. 
Ill.^Sh.  E. 
III.^Tr.  E. 
II.^Ec.  D. 

I.^Sh.  I. 

I.^Tr.  I. 
II  .♦Oc.  R. 

I.  Sh.  E. 
I.  Tr.  E. 
I.^Ec.  D. 
I.^Oc.  R. 

Il.^Sh.  I. 
II.^Tr.  I. 

I.^Sh.  I. 
Il.^Sh.  E. 

I.^Tr.  I. 
II.^Tr.  E. 

I.^Sh.  E. 

I.^Tr.  E. 

I.^Ec.  D. 
I.^Oc.  R. 

III.  Ec.  D. 

III.  Oc.  R. 

II.  Ec.  D. 

I.^Sh.  I. 

I.^Tr.  I. 

II.^Oc.  R. 

I.^Sh.  E. 

I.^Tr.  E. 

I.  Ec.  D. 
I.  Oc.  R. 

II.  Sh.  I. 
II.  Tr.  I. 

I.  Sh.  I. 

I.  Tr.  I. 
II.  Sh.  E. 
II.  Tr.  E. 

I.  Sh.  E. 

I.  Tr.  E. 

I.  Ec.  D. 
I.  Oc.  R. 


d  h  m  9 

8719  948 

192442 

21  917 
211236 

22  253 
234534 
234714 


03341 

15564 

15629 

205753 

23  918 


8916332!^ 
163454 

1813  0 

1814  8 
19  127 
19  632 
202217 
2024  29 

S01524   4 
17  38  8 


^     NoTX.—I.  denotes  ingress;    E.,  cere8»;   T>.,  d\aai?veai«ctf»\  ^-t JW^^VV^i^dS^'  ^8*->  vaae^^:,  ^i«^,  « 
Tr.,  rnma/to/thofiatelllte;  Sh.,  transit  of  lb©  sbaAo^.  »\'\&\\Aft^O«MJW«^^^. 
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GREENWICH  MEAN  TIME. 


NOVEMBER. 


PTuue*  of  ihe  Edipaes  of  the  Satellites  for  an  Inverting  Telescope. 


III. 


3 


rV.  No  Eclipse. 


Configurations  at  17^  15°^  for  an  Inverting  Telescope. 


Wett. 


East. 


*•..  o 


•2       O 


•4  1-    O     -2  -3 

O  2- 1-      3« 

.4 

2-    '1  O     3- '4 

3«  lO-           -4 

•2« 

3- 

O     2- 

•4 

•!• 

•3 

2-1-  O 

•4 

•2  -3  O   -1 

4* 

1-   O      •2-3 

4- 

O   "•  ,.    4.  .3 

2-   -1  0  4-    3- 

4-   3-0  !• 

'2% 

4-  3- 

O     2- 

•!• 

4« 

•3 

2-1-0 

4« 

•2  -3  O  •! 

•4 

1-  o    \ 

•4 

O    \              -3 

•4 

2-  -1   O       3« 

3- 

•4  -20  1- 

•lO  -4    '2 

•3 

2-0         '4 

•2  -3    O  •! 

•4 

1-  O   \ 

•4 

o     .;•       -3 

4- 

2-  -1   O        3- 

4- 

•230*  !•        4- 

3-     -1  O      ^ 

•3 

A- 

4-% 


O 


'^^ 
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SAT 


OF  JUPITER,  1917. 
UEAN  TIME. 


' 

d    hm    ■ 

d   hm    I 

d    bm    t 

i   8^10 

111.  Oc.  D. 

10   832  24 

II.  Sh.    . 

10   61024 

III.  Tr.  I. 

M    1   959 

11    4   9 

11    "Ec.  R. 

84810 

I.  Tr.     . 

529   2 

I.  Sh.  I. 

13934 

11! 

U]:ti4 

I  .-Oc.  D. 

9   548 

I.  Sh.    . 

7   1   G 

III.  Tr.  E. 

15227 

123849 

.Tr.  I. 

1025  8 

II.^Tr.  E. 

7  749 

1,  Tr.  E. 

3  733 

IL 

124245 

.•Sh.  I. 

105732 

I.*Tr.  E. 

71015 

III.  Sh.  I. 

31924 

1J5026 

I  .•Ec.  R. 

11   4   6 

Il.^Sh.  E. 

7  3921 

I.  Sh.  E. 

4   240 

1448   7 

.Tr.  E. 

111810 

I.»Sh.  E. 

81810 

II.  Ec.  R. 

4   925     II. 

14  53   5 

.•Sh.  E. 

11  66955 

I.  Oc.  D. 

91632 

111.  Sh.  E. 

53910'    II. 
2223   1|     I. 

S   94955 

I.  Oc.  D. 

83053 

I.  Ec.  R. 

SO  21044 

I.  Oc.  D. 

13   650 

l.^Ec.  R. 

455   1 

.  Ec.  R. 

SS    11926      I. 

IB   15335 

III.  Tr.  I. 

232050 

I  .  Tr.  I. 

193631;     I. 

8   54113 

II.  Tr.  I. 

23235 

II.  Oc.  D. 

232436 

.  Tr.  1. 

2011  1     II, 

55421 

11.  Sh,  I. 

310   5 

III.  Sh.  I. 

235742 

.  Sh.  I. 

202110'     1. 

7  4  39 

I.  Tr.  I. 

314   7 

I.  Tr.  1. 

2145661     I. 

71121 

I.  Sh,  I. 

33426 

I.  Sh.  I. 

n  02911 

II.  Sh.  I. 

22   116  III- 

8   9  30 

11.  Tr.  E. 

34153 

III.  Tr.  E. 

134  0 

I.  Tr.  E. 

223122!     I. 

S2G   0 

11,  Sh.  E. 

51514 

III.  Sh.  E. 

15015 

II.  Tr.  E. 

236741,111. 

91357 

1,  Tr.  E. 

52329 

I.  Tr.  E. 

2  759 

I.  Sh.  E. 

92142 

I,  Sh.  E, 

54257 

II,  Ec.  R. 

3  052 

II.  Sh.  E. 

30   01111 

II, 

54447 

I.  Sh.  E. 

2037  8 

I.'Oc.  D. 

1   048 

III. 

4   4155G 

I.  Oc.  D. 

232357 

I.  Ec.  R. 

31021 

Ill, 

63541 

1.  Ec.  It. 

13  02568 

1.  Oc.  D. 

164936 

223821 

IlI.*Tr.  I. 

25940 

I.  Ec.  R. 

aa  17  60  62 

I.Tr.  I. 

194816 

23   933 

lIl."Sh.  I. 

21    353 

II.«Tt.  I. 

1764  24 

II.'Oc,  D, 

2140   6 

I.^Tr.  I. 

1826  23 

I.»Sh.  I. 

8114    3   7 

5   01930 

II.  Oc.  D. 

215057 

II, -Sh.  I. 

J83915 

Ill.'Oc.  D. 

144953 

024  36 

III.  Tr.  E. 

22   3   4 

I.*Sh.  1. 

20  016 

I-"Tr.  E, 

14  50   9,    II 

11332 

111.  Sh.  E. 

23  32  51 

II.  Tr.  E. 

2032  59 

III.'Oc.  R. 

161231       1 

130  2S 

I.  Tr.  I. 

2349  29 

I.  Tr.  E, 

203640 

I.'Sh.  E. 

16  2715'    11 

1  ISO. '5(1 

1,  Sh.  I. 

t 

21    0   3 

Ill.-Ec.  D. 

17   0   4        1 

3   751 

11.  Ec.  K- 

14  01324!      I,  Sh.  E. 

2135481    H.-'Ec.  R. 

17  2013      11 

3:11. -IS 
3oOIS 

1,  Tr  .E. 
1.  Sh,  E. 

022411    11.  Sh.  E. 
18!52   01      I.'Oc,  D. 

23   818 

III.  Ec.  R. 

18  58  46      11 

'-"'"• 

I,*()c.  I>. 

212K3;(:      I.'Ec.  R. 

1 

8315   3  26 

17  52  44 

I.'Oc.  n. 
1,-Ec.  R. 

6   1    4  ■->.-. 

I.   He.  R. 

16152051    llI.'Oc.  D. 

IS4S1I 

lI.»Tr.  I. 

ll.'O..-.  D- 

84121712 

I.-Tr.  I. 

lillL'51 

11. 'Sh.  1. 

Ifi   610 

l."Tr.  I. 

12  3026 

II--Tr-  I. 

li)oliin 

I.*Tr.  1. 

16  3143 

I.^;>h.  I. 

1255   5 

I.'Sh.  1. 

20   ,S32 

1,-Sh.  1. 

181.7  33 

I.*Tr.  E. 

13  4852 

Il.-Sh.  I, 

2l1tU1 

ir.'Tr,  E. 

1842   3 

l.'Sh.  E. 

14  2636 

I.Tr.  E. 

21  44  33 

n.*sh.  E. 

19   032 

n.-Ec.  R. 

15  0   4 

11  ."Tr.  E- 

i 

l-*Tr.   E. 

19   635 

IlI.'Ec.  R. 

15   520 

I."Sh.  E. 

"        ■' 

I.»Kh.  E. 

16131815 

I.'Oc.  D. 

162029 

II. 'Sh.  E, 

1 

7  17    7  -13 
l'J33l([ 

l,*Oc.  1) 
l.»Er.  It. 

1.5  57  10 
17101239 

I.-Ec.  R. 
II,  Tr.  r. 

25   92955 
122140 

I.  Oc.  D. 
I."Ec.  R. 

! 

812   517 

lil.^Oc,  D. 

103217 

I.»Tr.  I. 

86   64334 

1.  Tr.  I. 

1 

Il.'Oo,  1). 

11   023 

I.'Sh.  I. 

7   228 

II.  Oc.D. 

I 

!.-Tr.  1. 

U1034 

Il.-Sh.  I. 

7  2345 

I.  Sh,  I. 

14:17  Hi 

l,*.Sh.  I, 

12  4140 

l.*Tr,  E. 

83037 

III.  Tr.  I. 

15   5  )!i 

Ill.-K...  jt. 

124151 

Il.Tr.  E. 

852  59 

I.  Tr.  E. 

ll.-Ec.  It- 

13  1042 

I. 'ah.  E. 

9  34   0 

I.  Sh.  E. 

l.'Tr.  E. 

1342  15 

II.»Sh.  E. 

102352 

III.^Tr.  E. 

I.'Sh-  E. 

105329 

II. 'Ec.  R. 

,ua,. 

IB   7  44  31 

I.  Oc.  D. 

111049 

Ill.'Sh.  I. 

I.*(ii'.  U. 
I.*Ki'.  It. 

102013 

I.«Ec.  R. 

131814 

Ill.'Sh.  E. 

10   7  5(12,) 

n.  Tr.   I, 

IS   4  4G4G 

II.  Oc.  D, 

B7   3  5623 

1.  Or.  n 

4.58  24 

I.  Tr.  ], 

650291      I.  Ec.  R. 
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GREENWICH  MEAN  TIME. 


DECEMBER. 


Vuises  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


III. 


r 


IV.  No  Eclipse, 


Configurations  at  16^  16^  for  an  Inverting  Telescope. 

t 

W«ft. 

East. 

4- 

i-O   \ 

4- 

0      -1  2-         -3 

4* 

V        O                     3- 

•4 

•2       O    S'l- 

_      

•4 

3-      -1     O              -2 

3*   -4                   02«1- 

•«                  -4   Vj 

0-3       -4 

•2» 

O    •!       2-      -3    -4 

l:     O                 3. 

•4 

•2         O        ^ 

•4 

, 

3-1      O             -2 

4- 

3-                         O     \- 

4- 

•32-           -lO                        4- 

O       4- 

•20-30 

4-     O'l         2-    -3 

4*                 1**    O                        3- 

4« 

•2          O          i'- 

4* 

1^-        O           -2 

•4 

3-             o     ;: 

- 

•4 

•3  2-        •!    O 

:|Oi" 


•4 


O 


i?0 


O      -1    3-  -4 


1-3-     O 


o 


•3      2-     •!     O 


•s 


O   !■ 


Oi 


•8 


?*— iPJ7 ^ 


o 


666    MAONIOnffDB  AITDII^KIlOF  SA.TI3BN,  U 

■LBHSNTBFOB  .APPEU 

AND  XAOinnJDK  OF  UTUBIT'S  BINGfl. 


The  foctor  to  be  multiplied  by  a  utd  b  to  obtain  the  axes  oE— 

The  inner  ellipse  of  the  outa-  riiig=0.8S01,  log  [actOT=>9.9445 

The  outer  eUipse  of  the  inner  riQg-0.8599,  log  ^mB 

The  inner  elliprn  of  the  iimeT  m.£=°4.Qe%b,  '.fX 

The  inner  ellipee  ol  the  dusky  Aiift— (1S«R,  ^JBSitai 

rfon.—Tbe  WfaUT*  din  ol  B  todloatw  U»l  tt*  -rtttto  «rt»<»  « 
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SATELLITES  OF  SATURN,  1917. 

GREENWICH  MEAN  TIME. 


In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  '^0"  are  Uk 
eastern  elongation,  as  seen  in  an  inverting  telescope.  The  times  of  these  elongationi 
found  from  the  following  tables,  and  the  apparent  position  of  a  satellite  at  any  other  1 
be  marked  on  the  diagram  by  setting  off  on  the  proper  orbit  the  elapsed  interval  in 
hours  since  the  last  eastern  elongation.  The  orbits  of  the  five  inner  satellites  are  ref 
circular,  and  the  time  of  any  greatest  elongation  not  given  in  the  tables  may  be  read 
from  those  given  by  adding  or  subtracting  the  proper  multiple  of  the  mean  s3modic  per 
Titan,  Hyperion,  and  lapetus  the  eccentricity  is  taken  into  account,  and  for  lapetufi 
both  of  the  greatest  elongations  and  of  the  conjimctions  are  given.  The  following  abbi 
are  used  in  the  tables: 


Jan. 


E.,   Eastern  Elongation. 
W.,  Western  Elongation. 


I.,  Inferior  Conjunction  (north  of  planet). 
S.,  Superior  Conjimction  (south  of  planet). 


MIMAS. 
Greatest  Elongations  Visible  in  the  United  Stales. 


d  h 

119.0  E. 
217.6  E. 
3 16.2  E. 
4 14.8  E. 
6  2.1  W. 

5 13.4  E. 
6  0.8  W. 

6 12.1  E. 

6  23.4  W. 

7  22.0  W. 

8  20.6  W. 

9  19.2  W. 

10  17.8  W. 

11  10.4  W. 

12  15.0  W. 

13  13.6  W. 

14  1.0  E. 
14  12.3  W. 

14  23.6  E. 

15  22.2  E. 

16  20.8  E. 

17  19.4  E. 
1818.0E. 
1916.6E. 
20  15.2  E. 

21 13.8  E. 
22  1.2  W. 
22  12.5  E. 
22  23.8  W. 

24  21.0W. 

25  19.6  W. 

26  18.2  W. 

27  1 6.8  W. 

28  15.4  W. 


d  h 
Jan.  29 14.0  W. 

30  1.4  E. 
30 12.7  W. 

31  0.0  E. 
31 11.3  W. 

31 22.6  E. 

Feb.  121.2E. 

2 19.8  E. 

3 18.4  E. 

4 17.0  E. 

5 15.6  E. 

6  14.2  E. 

7  12.9  E. 

8  0.2  W. 
8  11.5  E. 

8  22.8  W. 

9  21.4  W. 
10  20.0  W. 
11 18.6  AV. 

12  17.2  W. 

13  15.8  AV. 

14  14.4  \V. 

15  13.1  W. 

16  0.4  E. 
16  11.7  W. 

16  23.0  E. 

17  21.6  E. 

18  20.2  E. 

19  18.8  E. 

20  17.4  E. 

21 16.1  E. 

22  14.7  E. 

23  13.3  E. 

24  1 1.9  E. 
24  23.3  W. 


d  h 
Feb.  25  21.9  W. 
26  20.5  W. 

27 19.1  W. 
28 17.7  W. 

Mar.  1 16.4  W. 

2 15.0  W. 

3 13.6  W. 
4 12.2  W. 

5  22.2  E. 

6  20.8  E. 

7  19.4  E. 
8 18.0  E. 

9 16.7  E. 
1015.3E. 
11 13.9  E. 

12  12.5  E. 

13  22.4  W. 

14  21.0W. 
15 19.7  W. 
1618.3W. 

17  16.9  W. 

18  15.5  W. 

19  14.1  W. 

20  12.8  W. 

22  21.3  E. 

23  19.9  E. 

24  18.5  E. 

25  17.2  E. 

26  15.8  E. 

27  14.4  E. 

28  13.0  E. 
30  21.5  AV. 

31 20.2  W. 
Apr.  118.8W. 

2  17.4  W. 


d  h 
Apr.  3 16.0  W. 
4 14.6  W. 
5 13.3  W. 
8  20.4  E. 
9 19.0  E. 

10 17.7  E. 
11 16.3  E. 
12 14.9  E. 

13 13.5  E. 
17 19.3  W. 

18 18.0  W. 
19  16.6  W. 

20 15.2  W. 

21 13.8  W. 

25 19.6  E. 

26 18.3  E. 

27 16.9  E. 

28  15.5  E. 

29  14.1  E. 
Mav  4 18.6  W. 

5 17.2  W. 
6 15.8  W. 

7  14.4  W. 

8  13.1  W. 

13  17.5  E. 

14  16.1  E. 

15  14.7  E. 

16 13.4  E. 


Oct.  4  0.5  E. 

423.1  E. 

521. 7E. 

6  20.3  E. 

12  0.8  W. 


d  h 
Oct.  12  23.4  W. 

13  22.0  W. 

14  20.6  W. 
15 19.3  W. 
20  1.1  E. 

20  23.7  E. 
21 22.3  E. 
22  20.9  E. 
23 19.5  E. 
24  IS.l  E. 

28  1.3  W. 

28  23.9  W. 

29  22.5  W. 

30  21.2  W. 
31 19.8  W. 

Nov.  118.4W. 
6  0.2  E. 

6  22.8  E. 

7  21.4  E. 

8  20.0  E. 

918.6E. 
10  17.3  E. 

13  1.8  W. 

14  0.4  AV. 

14  23.0  W. 

15  21.7  W. 

16  20.3  AV. 

17  18.9  W. 

18  17.5  W. 
22  0.7  E. 

22  23.3  E. 

23  21.9  E. 

24  20.5  E. 

25  19.1  E. 
26 17.8  E. 


NovJ 


x/ec. 
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GREENWICH  MEAN  TIME. 


ENCELADU8. 


d  h 

d  h 

d  h 

d  h 

d  h 

E. 

Feb.  11  1.5  E. 

Mar.  22 19.0  E. 

May  113.0E. 

Oct.  18 12.4  E. 

Nov.27  6.1  E. 

E. 

12 10.4  E. 

24  3.9  E. 

221.8  E. 

19  21.3  E. 

28 15.0  E. 

E. 

13 19.3  E. 

25 12.8  E. 

4  6.7  E. 

21  6.2  E. 

29  23.9  E. 

E. 

15  4.1  E. 

2621.7  E. 

5 15.6  E. 

22 15.1  E. 

Dec.  1  8.7  E. 

E. 

16 13.0  E. 

28  6.6  E. 

7  0.5  E. 

24  0.0  E. 

2  17.6  E. 

;E. 

17  21.8  E. 

29 15.5  E. 

8  9.4  E. 

25  8.9  E. 

4  2.5  E. 

IE. 

19  6.7  E. 

31  0.4  E. 

9 18.3  E. 

26 17.7  E. 

5 11.4  E. 

E. 

20 15.6  E. 

Apr.  1  9.2  E. 

11  3.2  E. 

28  2.6  E. 

6  20.3  E. 

»E. 

22  0.5  E. 

2 18.1  E. 

12 12.1  E. 

29 11.5  E. 

8  5.2  E. 

►  E. 

23  9.4  E. 

4  3.0  E. 

13  21.0  E. 

30  20.4  E. 

9 14.0  E. 

^E. 

24 18.2  E. 

5 11.9  E. 

15  5.9  E. 

Nov.  1  5.3  E. 

10  22.9  E. 

5E. 

26  3.1  E. 

6  20.8  E. 

16 14.8  E. 

2 14.2  E. 

12  7.8  E. 

^K. 

27 12.0  E. 

8  5.7E. 

17  23.7  E. 

323.1  E. 

1316.7E. 

IK. 

28  20.9  E. 

9 14.6  E. 

19  8.5  E. 

5  8.0E. 

15  1.6  E. 

JE. 

1^.  2  5.8  E. 

1023.5  E. 

•   •   •   • 

6 16.8  E. 

16 10.5  E. 

2E. 

3 14.7  E. 

12  8.4  E. 

•   t   •   • 

8  1.7  E. 

17 19.3  E. 

IK. 

4  23.5  E. 

13 17.3  E. 

Sept.  30 16.7  E. 

9 10.6  E. 

10  4.2  E. 

OE. 

6  8.4  E. 

15  2.2 E. 

Oct.  2  1.6  E. 

10 19.5  E. 

20 13.1  E. 

»E. 

7 17.3  E. 

16 11.1  E. 

3 10.5  E. 

12  4.4  E. 

21 22.0  E. 

3£. 

9  2.2  E. 

17  20.0  E. 

4 19.4  E. 

13 13.3  E. 

23  6.8  E. 

7E. 

10 11.1  E. 

19  4.9  E. 

6  4.3  E. 

1422.1  E. 

24 15.7  E. 

6E. 

11 19.9  E. 

20 13.8  E. 

7 13.2  E. 

16  7.0  E. 

26  0.6  E. 

5E. 

13  4.8  E. 

21 22.7  E. 

822.1E. 

1715.9  E. 

27  9.4  E. 

4£. 

14 13.7  E. 

23  7.6  E. 

10  7.0  E. 

19  0.8  E. 

28 18.3  E. 

3£. 

15  22.6  E. 

24 16.5  E. 

11 15.9  E. 

20  9.7  E. 

30  3.1  E. 

IE. 

17  7.5  E. 

26  1.4  E. 

13  0.8  E. 

21 18.6  E. 

31 12.0  E. 

OE. 

18 16.4  E. 

27 10.3  E. 

14  9.7  E. 

23  3.4  E. 

.8E. 

20  1.2  E. 

28 19.2  E. 

15 18.6  E. 

24 12.3  E. 

.7E. 

21 10.1  E. 

30  4.1  E. 

17  3.5  E. 

2521.2  £. 

TETHY8. 


h 

.2  E. 
.5E. 
1.8  E. 
ME. 
.4E. 

;.7E. 

..9E. 
J.2E. 
».5E. 
t.8E. 

L.IE. 
:.4E. 
).7E. 
r.OE. 
L2E. 

L.5E. 
J.8E. 
$.1E. 
ME. 
).7E. 


d     h 
Feb.    9 19.3  E. 

11 16.6  E. 

13 13.8  E. 

15 11.1  E. 
17  8.4  E. 

19  5.7  E. 
21  3.0  E. 

23  0.3  E. 

24  21.6  E. 

26 18.9  E. 

28 16.2  E. 
Mar.    2 13.5  E. 

4 10.8  E. 
6  8.1E. 
8  5.4  E. 

10  2.7  E. 

12  0.0  E. 

13  21.3  E. 

15 18.7  E. 
1716.0E. 


.OE, 


'J 


19 13.3  E 


.1 


d     h 
Mar.  21 10.6  E. 
23   7.9  E. 

25  5.2  E. 

27  2.5  E. 

28  23.8  E. 

3021.1  E. 

Apr.     1 18.4  E. 

3 15.7  E. 

5 13.0  E. 

7 10.3  E. 

9  7.6  E. 
11  4.9  E. 

13  2.3  E. 

14  23.6  E. 
16  21.0  E. 

18 18.3  E. 
20 15.6  E. 
2213.0E. 
24 10.3  E. 

26  7.6  E. 

28  4.9  E. 


d     h 
Apr.  30  2.3  E. 
May     123.6E. 

3  20.9  E. 

5 18.2  E. 

710.6E. 

9 12.9  E. 
11 10.2  E. 
13  7.5  E. 
15  4.9  E. 

17  2.2  E. 

18  23.5  E. 


Sept.  30  2.3  E. 
Oct.     123.6E. 

3  20.9  E. 
5 18.3  E. 
7 15.6  E. 
9 12.9  E. 
11 10.2  E, 


d     h 
Oct.   15  4.9 E. 

17  2.2E. 

18  23.5  E. 
20  20.8  E. 

22 18.2  E. 

24 15.5  E. 
26 12.8  E. 
28 10.1  E. 
30  7.5  E. 

Nov.    1   4.8  E. 

3  2.1  E. 

4  23.4  E. 
6  20.7  E. 
8 18.0  E. 

10 15.3  E. 

12 12.6  E. 
14  9.9  E. 
16  7.2  E. 
18  4.5  E. 
2.0  \.%"E», 


d     h 
Nov.2320.4E. 

25 17.7  E. 
27 15.1  E. 

29 12.4  E, 
Dec.  1  9.7  E. 

3  7.0E. 
5  4.3E. 

7  1.6E. 

8  22.9  E. 
10  20.2  E. 

12 17.5  E. 

14 14.8  E. 
16 12.1  E. 
18  9.4  E. 
20  6.7  E. 

22   4.0  E. 

24  1.3  E. 

25  22.6  £. 

27 19.9  E. 


13  7.ftE; 


^\7.^.\lEi.^ 


•SV.VkA^. 
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]>IONB. 

d    h 
An.    1  6.4  E. 
4  0.0  E. 
6 17.6  E. 
OUJB. 
12  4]9E. 

¥^h.  if  7.0  B. 
14  0.6  E. 

16 18.8  B. 

19 11.9  E. 
22  6.6  E. 

• 

d    h 

Mtf.  24  8.1E. 

27  1.8  E. 

29 19.6  E. 

Apt.    118.1E. 

4  6.8E. 

• 

d    h 
May    4  9.6  B. 

7  8.4  E. 

921.1E. 
12 14.8  E. 
16  8.6  B. 

d    h 
Oct.  21  6.6E. 

98  28.2  E. 

98 10.8  E. 

28 10.7  E. 
Not..  1  4.4  B. 

DbcI 

14  22.6  E. 
17 16.2  B. 
20  9.8  B. 
28  8.4  E. 
2621.1  E. 

24  28.8  E. 

27 16.9  E. 

Mtf.    2 10.6  E. 

6  4.8  E. 

722.0B. 

7  0.6  E. 

9 18.2  E. 

12 11.9  E. 

16  6.6  B. 

17  28.8  B. 

18  2.8  E. 

.... 

Oct  '2  i.6E. 
4 19.2  E. 

8  22.1  B. 
8 16.8  E. 

9  9JSE. 
12  8.1  E. 
14  20.8  E. 

M 
17 

» 
2t 

28 14.7  E. 

81  8.4  B. 

Mb.    8  8.0  Ea 

6 19.7  E. 

8 18.3  E. 

.  1016.7B. 
18  9.4  £. 
16  3.0  E. 
1820.7  E. 
2114.4  E. 

20 17.1  E. 

28 10.8  E. 

26. 4.6  B. 

.    2822.2  Ea 

}tay    116.9E. 

7 12.9  E. 

10  6.6  E. 

—  18  0.4E. 

16 18.1  B. 

18 11.8  E. 

1714J(B. 
90  8.2E. 
23  1.9  E. 
26 19.8  E. 
28 13.2  B. 

81 

EHEA. 


4    h 

d     h 

d    h 

d    h 

d   a 

i 

An.    3  23.9  E. 

Feb.  13 14.7  E. 

Uat.  26  6.1  E. 

May    622.6 E. 

Oct  1619.0E. 

NorH 

8 12.2  E. 

.18  3.1  E. 

30 18.6  E. 

10 11.0  E. 

20  7JSE. 

28 

18  0.6  Ea 

2216;4E. 

Apr.    4  7.0  E. 

14  23.6  E. 

24  20.0  B. 

Dk.4 

17 12.8  E. 

27  8.8  E. 

8 19.6  E. 

19 12.1  B. 

29  8.4  B. 

fl 

23  LIE. 

Uat.    8 16.1  E. 

13  8.0  B. 

•  •  •  • 

Not.  2  20.9  B. 

U 

26 13.4  E. 

8  4.6  B. 

17  20.6  E. 

.... 

7  9.4B. 

18 

31   1.7  E. 

12 16.9  E. 

22  9.0  E. 

Oct    2  5.4  E. 

11 21.8  £. 

22 

Feb.    414.IE. 

17  6.3  E. 

26  21.5  E. 

6 18.0  E. 

16 10.3  £. 

27 

9  2.4  E. 

21 17.7  E. 

May     1 10.0  £. 

11  6.5  E. 

20  22.7  E. 

31 

TITAN. 


d    h 

Jan.     7  5.7  E. 

14  21.6  W. 

23  3.0  E. 

30 18.9  W. 

Feb.    8  0.4  £. 


d     h 
Feb.  16 16.3  W. 

23  22.0  E. 
Mar.    3 14.1  W. 

11 20.1  E. 

19 12.4  W. 


d    h 
Mar.  27 18.6  E. 
Apr.    4 11.2  W. 

12 17.7  E. 

20 10.5  W. 

28 17.2  E. 


d    h 
May    6 10.2  W. 
14 17.2  E. 


Oct     5  22.5  E. 


d    h 
Oct  13 16.2  W. 

21 22.4  £. 

29 15.9  W. 
Nov.    621.8E. 

14 15.2  W. 


d 
Nov.22 

30 
Dec.  8 

16 

24 


HYPERION. 


d     h 

d    h 

d     h 

d     h 

d     h 

d 

Jan.    5 12.4  E. 

Feb.  16 15.7  E. 

Mar.  30  22.3  E. 

May  12 10.8  £. 

Oct  21  3.9  W. 

Dec.  2 

17  1.5  W. 

28  5.3  W. 

Apr.  11 13.6  W. 

.... 

31  1.4  E. 

12 

26 13.9  E. 

Mar.    9 18.4  E. 

21  3.9  E. 

.... 

Nov.  1114.0  W. 

24 

Feb.    7  3.0  W. 

21  8.7  W. 

May     2 19.7  W. 

Oct     9 14.2  E. 

21 11.6  E. 

lAPETUS. 


d    h 
Jan.  10  8.5  E. 
30  2.61. 


d     h 
Feb.  17 16.8  W. 
Mar.    9  0.5  S. 


/ 


d    h 
Mar.  29 18.9  E. 
Apr.  19  1.31. 


d     h 
May    8  3.7  W. 


\ 


d     h 
Oct   17 10.2  W. 
Nov.    611.48. 


\ 


d 
Nov.27 
Dec.l7 
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DIFFERENTIAL  COORDINATES  OF  PHOEBE. 

FOR  GREENWICH  MEAN  NOON. 


e. 

flpn.— Oaai. 

^Ph.— ^B»t 

Dute. 

flph.— Oaat. 

^Ph.— ^flat. 

Date. 

t 

^Ph.— ^Biit 

m     ■ 

#    f' 

. 

m     8 

/      »f 

m     8 

»      »» 

O 

+2    9.7 

-6  15 

Apr.   14 

+1  47.5 

-1  30 

Sept.  20 

-1  48.4 

+  8  34 

2 

2  11.6 

6  14 

16 

1  45.2 

1  24 

22 

1  50.3 

8  41 

4 

2  13.3 

6  12 

18 

1  42.8 

1  18 

24 

1  52.2 

8  48 

6 

2  15.0 

6  10 

20 

1  40.4 

1  12 

26 

1  54.1 

8  54 

8 

2  16.6 

6    7 

22 

1  37.9 

1    6 

28 

1  56.9 

9    0 

lO 

+2  18.1 

-6    4 

24 

+1  35.4 

-1    0 

30 

-1  57.6 

+  96 

12 

2  19.5 

6    1 

26 

1  32.8 

0  54 

Oct.     2 

1  59.3 

9  12 

14 

2  20.8 

5  58 

28 

1  30.2 

048 

4 

2    1.0 

9  18 

16 

2  22.0 

554 

30 

1  27.6 

0  42 

6 

2    2.6 

9  23 

18 

2  23.0 

550 

May     2 

1  25.0 

0  36 

8 

2    4.2 

9  28 

20 

+2  24.0 

-5  46 

4 

+1  22.3 

-0  29 

10 

-2    5.7 

+  9  33 

22 

2  24.9 

5  41. 

6 

1  19.6 

0  23 

12 

2    7.2 

9  38 

24 

2  26.7 

5  36 

8 

1  16.8 

0  17 

14 

2    8.6 

9  42 

26 

2  26.4 

5  31 

10 

1  14.0 

0  11 

16 

2    9.9 

9  46 

28 

2  27.0 

5  26 

12 

1  11.2 

-0    6 

18 

2  11.2 

9  50 

30 

+2  27.6 

-5  21 

14 

+1    8.4 

+0    2 

20 

-2  12.5 

+  9  54 

1 

2  28.0 

5  16 

16 

1    5.5 

0    8 

22 

2  13.7 

9  57 

3 

,2  28.3 

5  10 

18 

1    2.7 

0  15 

24 

2  14.9 

10    0 

6 

2  28.5 

5    4 

20 

0  59.8 

0  21 

26 

2  16.0 

10    2 

7 

2  28.7 

458 

22 

0  56.9 

0  28 

28 

2  17.0 

10    4 

9 

+2  28.7 

-4  52 

24 

+0  53.9 

+0  34 

30 

-2  18.0 

+10    6 

11 

2  28.6 

4  46 

26 

0  51.0 

0  41 

Nov.     1 

2  19.0 

10    8 

13 

2  28.5 

440 

28 

0  48.0 

0  48 

3 

2  19.8 

10    9 

15 

2  28.2 

4  33 

30 

0  45.1 

0  54 

5 

2  20.6 

10  10 

17 

2  27.9 

4  27 

June     1 

0  42.1 

1    1 

7 

2  21.4 

10  11 

19 

+2  27.5 

-4  21 

3 

+0  39.1 

+1    8 

9 

-2  22.1 

+10  11 

21 

2  27.0 

4  14 

5 

0  36.1 

1  15 

11 

2  22.8 

10  11 

23 

2  26.4 

4    8 

7 

0  33.0 

1  23 

13 

2  23.4 

10  11 

25 

2  25.7 

4    1 

9 

0  30.0 

1  30 

15 

2  23.9 

10  10 

27 

2  25.0 

355 

11 

0  27.0 

1  37 

17 

2  24.4 

10    9 

1 

+2  24.1 

-3  48 

13 

+0  24.0 

+1  44 

19 

-2  24.8 

+10    8 

3 

2  23.2 

3  42 

15 

0  20.9 

1  52 

21 

2  25.1 

10    6 

5 

2  22.2 

3  35 

17 

0  17.9 

2    0 

23 

2  25.4 

10    4 

7 

2  21.1 

328 

19 

0  14.9 

2    7 

25 

2  25.6 

10    1 

0 

2  20.0 

3  22 

21 

0  11.8 

2  15 

27 

2  25.8 

9  58 

11 

+2  18.7 

-3  16 

23 

+0    8.8 

+2  23 

29 

-2  25.9 

+  9  55 

13 

2  17,4 

3    9 

25 

0    5.8 

2  31 

Dec.     1 

2  26.9 

9  51 

15 

2  16.0 

3    3 

27 

+0    2.8 

+2  39 

3 

2  25.9 

9  47 

17 

2  14.6 

2  56 

•     •     •     • 

•     •     • 

5 

2  25.8 

9  43 

19 

2  13.0 

2  50 

■     •     •     • 

•     •     • 

7 

2  25.6 

9  38 

21 

+2  11.4 

-2  44 

Aug.  27 

-1  22.3 

+7    2 

9 

-2  25.3 

+  9  33 

23 

2    9.8 

2  37 

29 

1  24.7 

7  10 

11 

2  25.0 

9  27 

25 

2    8.0 

2  31 

31 

1  27.0 

7  18 

13 

2  24.6 

9  21 

27 

2    6.2 

2  25 

Sept.    2 

1  29.3 

7  26 

15 

2  24.2 

9  15 

29 

2    4.4 

2  19 

4 

1  31.6 

7  34 

17 

2  23.6 

9    8 

31 

+2    2.5 

-2  12 

6 

-1  33.8 

+7  42 

19 

-2  23.0 

+  91 

2 

2    0.5 

2    6 

8 

1  36.0 

7  50 

21 

2  22.4 

8  63 

4 

1  58.5 

2    0 

10 

1  38.2 

7  58 

23 

2  21.6 

8  46 

6 

1  56.4 

1  54 

12 

1  40.3 

8    5 

26 

2  20.8 

8  38 

8 

1  54.3 

1  48 

14 

1  42.4 

8  13 

27 

2  19.9 

8  29 

10 

+1  52.1 

-1  42 

16 

-1  44.4 

+8  20 

29 

.  -2  1&,9 

,   -V  %^<^ 

12 

•fi  49.8  1 

-i  36    i 

18 

-1  46.5 

+S  27 

\             ^\ 

\    ^^^^ 
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668  SATELLITES  OF  TJRANUS,  1917. 

APPABENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  AT  DATE  OP  OPPOS) 
AUGUST  14, 1917,  AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


App.  Dktuna. 

Amto. 

irU. 

OmbrW. 

Uar       7 

Aug.      16 
No?.     23 

349.6 
860.2 
360.8 

13.2 
189 

18.4 
19.4 
18.3 

D«» 

TaOOea 

App.  I 
Ttack 

May    7 
Aug.  IB 
No?.  23 

3W.« 
360.2 
3G0.8 

30.1 
31.9 
30.0 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION, 


ARIEL. 

TTMBRIEL. 

TITANIA. 

OBE] 

Kocth. 

Soolb, 

North. 

Soath. 

North. 

South. 

NCrthK 

d     h 

d     h 

d     h 

d      h 

May  16  9.4 

May  20   4,1 

May     8   4.7 

May  10  6  4 

May    810.9 

May  1219.3 

May    2' 

2322.8 

2717.5 

1611.6 

1813  3 

17  3  8 

21 12.2 

June    ■ 

3112.3 

June    4  7-0 

24 18.5 

2620.2 

2520  7 

30  6.1 

1 

Jimo   8  1.7 

1120.4 

June    2  1.4 

June    4  3.1 

June    313.6 

June    722-1 

1515,2 

19  9.9 

10  8.3 

1210.0 

12   6.5 

1615,0 

23  4.e 

2623,4 

1816.2 

2017,0 

2023.5 

25  8.0 

July 

3018.1 

July    <12.8 

26221 

2823.9 

2916-4 

July     4  0,9 

July    8  7.6 

12  2  3 

July     5   5.1 

July    7  68 

July    8  9.1 

1217.9 

1! 

1521.0 

J915.8 

1312-0 

15137 

17   2.4 

21 10.8 

2 

2310-5 

27   5.2 

21 18  9 

2320.6 

25 19.3 

30  38 

21 

31  DO 

Aug.    318  7 

30  18 

Aug     1   3.6 

Aug.    312.3 

Aug,    720  8 

Aug.    713,4 

11   8.2 

Aug.    7   8.8 

910.5 

12   6.2 

1613  7 

1 

15  2.9 

1821.6 

1516.7 

1717,4 

2022.2 

25   6  7 

i; 

22 16,4 

2611.1 

2322,6 

26  0.4 

2915.2 

Sept,   223,7 

2- 

30   6.9 

Sept.  3  0.6 

Sept,    1   5,6 

Sept.  3  7.3 

Sept.  7  8.2 

11-16  7 

3: 

Sept    619.3 

1014.1 

912.5 

1114.2 

16  1.2 

20   9.6 

Sept.   t 

14   8  3 

18  3.6 

1719.4 

1921.2 

2418.1 

29   2.6 

i; 

2122  3 

2617.0 

26   2.4 

28  4.1 

Oct.     311.1 

Oct.     7 19.6 

21 

2011,8 

Oct.     3   6,5 

Oct.     4   9.3 

Oct.     611.1 

12  4.1 

1612  6 

2; 

Oct.     7   13 

1020,0 

1216  3 

14  18.0 

2021.0 

25  5-5 

Oct,     ! 

1414,8 

18   9.5 

2023.2 

23   1.0 

29 14,0 

Nov.    222.6 

]( 

22   4.2 

2523-0 

29  62 

31   7.9 

Nov.    7  7.0 

1115,4 

i; 

,         2317,7 

Nov,    212.5 

Nov,    613.1 

Nov.    814.8 

1523,9 

20  8.4 

2'. 

Nov,    6  7  2 

10   1.9 

1420.0 

1621.8 

24 16.9 

29   1,3 

31 

1320  7 

1715.4 

23   3  0 

25   4.7 

Dec.    3  9.8 

Dec,     7  18  3 

Nov,    t 

In  the  above  diapram  the  central  circle  represeuta  the  planet- 

For  Ariel  every  third  greatest  elongation  is  given,  and  for  Umbriel  every  altemale  o 
intermediate  ones  may  be  found  by  adding  tti«\v\'p\fta  lA  \.Vft  -^ftnod  ot  tha  satellite. 
Sidereal  period  of  Ariel,  2^  12'>,489-,  ui\jmbne\,4*^*'.^«S\  olTv\asoa.,^-yS'Sft,sA' 
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o  from 

fhem 

giUon. 

ArM. 

UmbriaL 

Time  from 

MorUMrn 

ElongAtkm. 

TlUnia. 

Time  from 

Northern 

Elongation. 

Oberon. 

P» 

F 

P» 

F 

P» 

F 

P» 

F 

h 
0 
2 

4 
6 
8 

• 

350.2 

355.2 

0.6 

6.8 

14.6 

1.000 
0.982 
0.930 
0.847 
0.741 

• 

350.2 
353.2 
356.3 
359.6 
3.2 

1.000 
0.993 
0.974 
0.942 
0.898 

d 
0 
0 
0 
0 
0 

h 

0 

5 

10 

15 

20 

• 

350.2 

353.8 

357.6 

1.6 

6.1 

1.000 
0.991 
0.963 
0.918 
0.857 

d 
0 
0 
0 
1 
1 

h 
0 
8 
16 
0 
8 

• 

350.2 

354.0 

357.8 

2.0 

6.8 

1.000 
0.990 
0.960 
0.912 
0.848 

10 
12 
14 
16 
18 

25.4 
41.2 
64.5 
92.6 
116.8 

0.621 
0.507 
0.429 
0.423 
0.494 

7.1 
11.7 
17.1 
23.7 
32.1 

0.843 
0.780 
0.711 
0.637 
0.564 

1 

6 

11 

16 

21 

11.4 
17.9 
26.3 
37.3 
52.2 

0.783 
0.700 
0.613 
0.529 
0.459 

1 
2 
2 
2 
3 

16 
0 
8 

16 
0 

12.5 
19.5 
28.7 
41.0 
57.7 

0.770 
0.682 
0.592 
0.507 
0.443 

20 
22 

I 

4 

133.4 
144.6 
152.8 
159.1 
164.6 

0.606 
0.726 
0.835 
0.922 
0.978 

42.8 
56.4 
72.7 
90.0 
106.0 

0.498 
0.447 
0.418 
0.420 
0.452 

2 
2 
2 
2 
2 

2 

7 

12 

17 

22 

71.0 

91.6 

110.0 

124.4 

135.2 

0.420 
0.422 
0.466 
0.537 
0.622 

3 
3 
4 
4 
4 

8 

16 

0 

8 

16 

78.1 

99.0 

116.5 

129.6 

139.4 

0.416 
0.434 
0.493 
0.575 
0.665 

6 

8 

10 

12 

14 

169.6 
174.6 
179.9 
186.0 
193.6 

1.000 
0.986 
0.938 
0.859 
0.755 

119.2 
129.6 
137.7 
144.1 
149.4 

0.507 
0.574 
0.647 
0.720 
0.789 

3 
3 
3 
3 
3 

3 

8 

13 

18 

23 

143.2 
149.6 
154.8 
159.3 
163.3 

0.710 
0.792 
0.864 
0.924 
0.967 

5 
5 
5 
6 
6 

0 
8 
16 
0 
8 

146.7 
152.6 
157.5 
161.8 
165.8 

0.763 
0.833 
0.901 
0.953 
0.986 

16 

18 

.    20 

.    22 

!      0 

203.9 
218.9 
241.2 
269.2 
294.2 

0.636 
0.519 
0.435 
0.419 
0.482 

153.9 
157.8 
161.3 
164.5 
167.6 

0.851 
0.904 
0.947 
0.977 
0.995 

4 
4 
4 
4 
5 

4 

9 

14 

19 

0 

167.0 
170.6 
174.2 
178.0 
182.0 

0.993 
1.000 
0.989 
0.959 
0.912 

6 

7 
7 
7 
8 

16 
0 
8 

16 
0 

169.5 
173.2 
177.0 
181.2 
185.8 

i.OOO 
0.994 
0.968 
0.923 
0.862 

1      2 
!      4 
\     6 
1      8 
1    10 

311.7 
323.5 
331.9 
338.4 
344.0 

0.591 
0.712 
0.823 
0.913 
0.972 

170.6 
173.6 
176.8 
180.1 
183.7 

1.000 
0.992 
0.970 
0.936 
0.891 

5 
5 
5 
5 
6 

5 
10 
15 
20 

1 

186.6 
192.1 
198.7 
207.3 
218.7 

0.850 
0.775 
0.691 
0.604 
0.520 

8 
8 
9 
9 
9 

8 

16 

0 

8 

16 

191.3 
198.0 
206.7 
218.3 
234.1 

0.786 
0.700 
0.609 
0.523 
0.453 

1    12 

1    14 

:   16 

!    18 
!    20 

349.0 
354.0 

0.999 
0.990 

187.7 
192.4 
197.9 
204.7 
213.4 

0.835 
0.771 
0.701 
0.627 
0.555 

6 
6 
6 
6 

7 

6 
11 
16 
21 

2 

234.0 
253.2 
273.7 
291.8 
305.7 

0.454 
0.418 
0.425 
0.472 
0.546 

10 
10 
10 
11 
11 

0 
8 
16 
0 
8 

253.9 
275.1 
293.4 
307.4 
317.6 

0.418 
0.427 
0.479 
0.557 
0.647 

!    22 

;     0 
;    2 

i     4 
i      6 

224.5 
238.5 
255.0 
272.3 
288.0 

0.490 
0.441 
0.417 
0.423 
0.458 

7 
7 
7 
7 
8 

7 
12 
17 
22 

3 

316.1 
324.0 
330.2 
335.3 
339.7 

0.632 
0.718 
0.800 
0.871 
0.929 

11 
12 
12 
12 
13 

16 
0 
8 

16 
0 

325.4 
331.6 
336.6 
341.0 
345.0 

0.736 
0.819 
0.889 
0.944 
0.981 

1     8 
i    10 
K    12 
K    14 

\    16 

300.8 
310.8 
318.6 
324.9 
330.0 

0.515 
0.584 
0.657 
0.730 
0.798 

8 

8 
8 

8 
13 
18 

343.7 
347.4 
351.0 

0.970 
0.994 
1.000 

13 
13 

8 
16 

348.8 
352.5 

0.998 
0.996 

\    18 
\   20 
I  22 
t     0 
1     2 

334.4 
338.3 
341.7 
345.0 
348.0 

0.859 
0.911 
0.952 
0.980 
0.997 

1     4 

351.0 

1.000 

PositioD  angle  of  satellite  p-pHCP-Po). 
Apparent  distance  of  satellita  t»  f^^  • 
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SATELLITES  OF  TJRANUS,  1917, 


FOR  GREENWICH  MEAN  NOON. 


P-Po 

*(P) 
p 

Date. 

P-Po 

a 

P 

Date. 

Ariel. 

Umbriel. 

Titanla. 

Oberon. 

ArieL 

UmbrieL 

Titani 

• 

II 

II 

II 

II 

• 

II 

II 

»» 

Apr.  20 

-0.4 

13.0 

18.1 

29.7 

39.7 

Aug.  18 

0.0 

13.9 

19.4 

31.S 

25 

0.5 

13.0 

18.2 

29.8 

39.9 

23 

+0.1 

13.9 

19.4 

31.8 

30 

0.5 

13.1 

18.2 

29.9 

40.0 

28 

0.2 

13.9 

19.4 

31  .g 

May    5 

0.6 

13.2 

18.3 

30.1 

40.2 

Sept  2 

0.2 

13.9 

19.4 

31.8 

10 

0.6 

13.2 

18.4 

30.2 

40.4 

7 

0.3 

13.9 

19.3 

31.7 

15 

-0.6 

13.3 

18.5 

30.3 

40.5 

12 

+0.4 

13.8 

19.3 

31.6 

20 

0.6 

13.3 

18.6 

30.4 

40.7 

17 

0.4 

13.8 

19.2 

31.6 

25 

0.6 

13.4 

18.6 

30.6 

40.9 

22 

0.5 

13.8 

19.2 

31.5 

30 

0.6 

13.4 

18.7 

30.7 

41.0 

27 

0.5 

13.7 

19.1 

31.4 

June  4 

0.6 

13.5 

18.8 

30.8 

41.2 

Oct.   2 

0.6 

13.7 

19.1 

31.3 

9 

-0.6 

13.5 

18.9 

30.9 

41.4 

7 

+0.6 

13.6 

19.0 

31.2 

14 

0.6 

13.6 

18.9 

31.0 

41.5 

12 

0.6 

13.6 

18.9 

31.1 

19 

0.6 

13.6 

19.0 

31.2 

41.7 

17 

0.6 

13.5 

18.9 

31.0 

24 

0.6 

13.7 

19.1 

31.3 

41.8 

22 

0.6 

13.5 

18.8 

30.8 

29 

0.5 

13.7 

19.1 

31.4 

42.0 

27 

0.6 

13.4 

18.7 

30.7 

July    4 

-0.5 

13.8 

19.2 

31.5 

42.1 

Nov.  1 

+0.6 

13.4 

18.6 

30.6 

9 

0.4 

13.8 

19.2 

31.6 

42.2 

6 

0.6 

13.3 

18.6 

30.4 

14 

0.4 

13.8 

19.3 

31.6 

42.3 

11 

0.6 

13.3 

18.5 

30.3 

19 

0.3 

13.9    1 

19.3 

31.7 

42.4 

16 

0.6 

13.2 

18.4 

30.2 

24 

0.3 

13.9 

19.4 

31.8 

42.5 

21 

0.6 

13.1 

18.3 

30.0 

29 

-0.2 

13.9 

19.4 

31.8 

42.5 

26 

+0.5 

13.1 

18.2 

29.9 

Aug.    3 

0.2 

13.9 

19.4 

31.8 

42.6 

Dec.  1 

0.5 

13.0 

18.2 

29.8 

8 

-0.1 

13.9 

19.4 

31.8 

42.6 

6 

0.4 

13.0 

18.1 

29.7 

13 

0.0 

13.9 

1 

19.4 

31.9 

42.6 

11 

+0.4 

12.9 

18.0 

1 

29.6 

SATELLITE  OF  NEPTUNE,  1917. 


Time  from 

Eastern 

pi 

Elongation. 

d     h 

o 

0    0 

120.1 

0    3 

115.3 

0    6 

110.3 

0    9 

105.1 

0  12 

99.G 

0  15 

93.6 

0  18 

8C.9 

0  21 

79.5 

1    0 

71.0 

1     3 

GI.5 

1     6 

50.8 

1     9 

39.2 

1  12 

27.2 

1  15 

15.3 

1  18 

4.1 

1  2J 

354.0 

2    0 

345.0 

2    3 

337.0 

2     6 

330.0 

2     9 

323.7 

2 

2 
o 

2 


12 
15 
18 
21 


i  317.9 

i  312.0 

307.5 

302.  G 


1.000 
0.995 
0.979 
0.953 
0.918 

0.877 
0.831 
0.782 
0.734 
0.G92 

0.(J58 
0.()38 
0.034 
0.040 
0.073 

0.712 
0.758 
0.800 
0.854 
0.8f)9 

0.937 
0.907 
0.9S8 
0.999 


Time  from 
Eastern 

pi 

F 

Date. 

P-Po 

a(p) 

Date. 

,  P-J 

Elongation. 

P 

1 

d     h 

o 

e 

tt 

1 

• 

3    0 

297.8 

0.999 

Jan.       1 

+0.7 

16.8 

May     1 

"•  1. 

3    3 

292.8 

0.988 

6 

0.5 

16.8 

6 

A.  • 

3     6 

287.8 

0.967 

11 

0.4 

16.8 

11 

X  • 

3    9 

282.4 

0.937 

16 

0.2 

16.8 

16 

X  * ' 

3  12 

276.7 
270.4 

0.899 
0.855 

21 
26 

+0.1 
-0.1 

16.8 
16.8 

21 

—  1. 

3  15 

Oct.     2 

+3.. 

3  18 

263.4 

0.807 

31 

0.2 

16.8 

^9 

I 

3.1 

3  21 

255.4 

0.758 

Feb.      5 

0.4 

16.8 

12 

3.- 

4    0 

246.4 

0.712 

10 

0.6 

16.8 

17 

3.' 

4    3 

236.4 

0.674 

15 

0.7 

16.8 

99 

3.1 

4     6 

225.2 

0.646 

20 

-0.8 

16.7 

27 

+3.1 

4     9 

213.3 

0.634 

25 

1.0 

16.7 

Nov.    1 

3.1 

4  12 

201.2 

0.638 

Mar.      2 

1.1 

16.7 

6 

3.1 

4  15 

189.0 

0.658 

7 

1.2 

16.6 

1] 

3.! 

4  18 

179.0 

0.691 

12 

1.3 

16.6 

16 

3.J 

4  21 

169.4 

0.734 

17 

-1.4 

16.6 

21 

+3.} 

5    0 

160.9 

0.781 

22 

1.5 

16.5 

26 

3.} 

5     3 

153.4 

0.830 

27 

1.5 

16.5 

Dec.     1 

U 

5     0 

146.8 

0.877 

Apr.      1 

1.6 

16.5 

6 

3.: 

5     9 

140.8 

0.918 

6 

1.6 

16.4 

11 

3.( 

5  12 

135.2 

0.953 

11 

-1.6 

16.4 

16 

+3.«' 

5  15 

130.0 

0.979 

16 

1.6 

16.3 

21 

3.- 

5  18 

125.1  1 

0.994 

21 

1.6 

16.3 

26 

3.; 

5  21 

120.2  1 

1.000 

*'6 

1 

-1.6 

16.2 

31 

+3.i 

Apparent  d\staT\cft  o\  saXsW-W^  «-  ^'^'^  * 
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•ARENT  ORBIT  OP  THE  SATELLITE  OP  NEPTUNE  AT  DATE  OF  OPPOSITION, 
JANUARY  23, 1917,  AS  SEEN  IN  AN  INVERTING  TELESCOPF. 

South 


North 


Date. 

PoBitlon  Angle 
of  Aptis. 

Apparent  DLstance 
at  Aptjis. 

Jan.  23 
May    3 
Oct.   14 
Dec.  33 

• 

120.1 
118.7 
123  8 
123  2 

16.8 
16.2 
16.1 
16.7 

GREENWICH  MEAN  TIME  OF  GREATEST  ELONGATION 


Ewt. 

West. 

East 

West 

East. 

West 

d      h 

d      h 

d      h 

d      h 

d      h 

d      h 

2    02 

Jan.      4  22.8 

Mar. 

25    7.8 

Mar. 

28    6.4 

Oct.     11     1.2 

Oct.     13  23.7 

7  21.3 

10  19.9 

31    4.9 

Apr. 

3    34 

16  22.2 

19  20.7 

13  18.5 

16  17  0 

Apr. 

6    2.0 

9    05 

22  19.2 

25  17.7 

19  15.6 

22  14  1 

11  23.0 

14  21.6 

28  16.2 

31  14.7 

26  12.7 

28  11.3 

17  20.1 

20  18.6 

Nov.     3  13.2 

Nov.     6  11.7 

31    9  8 

Feb.     3    84 

23  17.1 

26  15.7 

9  10.3 

12    8.8 

K      6    69 

9    55 

29  14.2 

May 

2  12.7 

15    7.3 

18    5.8 

12    4.1 

15    2.6 

May 

5  11.2 

8    9.7 

21     4.3 

24    2.9 

18    1.2 

20  23  8 

11    8.2 

14     6.7 

27     1.4 

29  23.9 

23  22.3 

26  20.9 

17    5.2 

20    3  7 

Deo.      2  22.5 

Dec.      5  21.0 

r.      1  19  4 

Mar.     4  18.0 

23    2.2 

26    0.7 

8  19.5 

11  18.1 

7  16  5 

10  15.1 

28  23.2 

31  21.7 

14  16.6 

17  15.1 

13  13  6 

16  12.2 

20  13.7 

23  12.2 

19  10.7 

22    93 

Oct. 

5    4.2 

Oct. 

8    27 

26  10.8 

29    9.3 

In  the  above  diap:ram  the  central  circle  represents  the  planet. 
The  sidereal  period  of  the  satellite  of  Neptune  is  5^  2P.044. 
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GREENWICH  MEAN  TIME. 


PLANETARY  CONFIGURATIONS. 
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4    - 
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0  54 

9  12 

9    7 

2  - 
030 
2  - 
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4VC V-f-156 

cf      inQ 

9      in  Perihelion. 

»      ina 

0     in  Aphelion. 

C      Tot.  eel.  invis.  at  Wash. 

69h 9+1    4 

69V 9   +  1  43 

$      in  Perihelion. 
C$SC S   -  4  41 


6  9Q  Superior. 

6V^ «-4    5 

9      Greatest  Hel.  Lat.  N. 

6(^^ <f-126 

9      Greatest  Hel.  Lat  N. 

O     P^*  ^*  in  VIA.  at  Wash. 

<5S]2 »   +126 

($SV »+2    3 

($iC b+233 

<5VC V  +  2    1 
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9   +  6  23 
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8  14 


(JIjV b    +0  39 

<$SC S-434 

8  intS 

6V€, 3<-339 

<J<rC <r   +  0  42 

<PS0 

<JVC V  +  2    7 

<$SC h    +266 

9  in  Aidielion. 

<J»C 5  +336 

4  9C 9+633 

tf      Greatest  elong.  £.  27  23 
(JSC S  -  430 

S      Stationary. 
<$3<C 5^-3  14 

?     Greatest  Hel.  Lat.  S. 
in» 

<$<fC <?  +  2  65 

4VC V  +  2  18 

(JhC h    +3  22 

<$«C »    +  1  31 

^  8  Q  Inferior. 

(J9C 9+4   5 

6<^V ^  +  1  18 

Q     enters  ^,  Autumn  com. 


Stationary.' 
d|C S  -  4  33 

F   -/  j^     5liitiaiiary. 
»•— i«27 19 


d     h    m 
Oct.     10- 

2  18  - 
4  4- 
4  21  27 
9    8  54 

9  21  25 

10  7  36 

13  1    - 

14  4  - 
14  16  37 

19  7  57 
24  15  32 
30  4  - 
30  14    - 

Nov.    1    4  25 

3  6- 
6  10  - 
6  12  - 
6  17  16 
6    8  32 

6  16    - 

8  1  37 

9  13    - 

12  8    - 

14  20  50 

15  17  - 
18    2  46 

20  21  43 

26  4  - 
28    8  30 

28  18    - 

29  20    - 
Dec.    3    1  39 

3  17  42 
6    2- 

6  15  37 

11  16    - 

13  -    - 

15  11  42 

16  18    - 

17  13    1 

18  4  47 

21  21  46 

24  11    - 

25  0    - 

25  2  - 
25  10  46 

27  -    - 

29  17    - 

30  9  13 

30  20    - 

31  0  4 
31  17    - 


6  (^h cf    +0  40 

5      in  Perihelion. 

$      Greatest  elong.  W.    17  56 

6'U(L ^  -  2  57 

dHfd V  +  236 

6k  C k    +3  52 

6dC <f+5    2 

8  Greatest  Hel.  I^t.  N. 

9  in  Aphelion. 

<5»C »   +733 

69(L 9-0    8 

(5SC S  -444 

§      Stationary. 

611^ ^-265 

4  S  O     Superior. 
9      Greatest  Hel.  Lat.  S. 

S      in?S 

6VC V+253 

6kC 12+4  19 

6^Z <f   +  6  46 

f      Stationary. 

(5S(C »   +  1  48 

$      in  Aphelion. 
69(L 9-4    4 

(JSC S   -456 

I2      Stationary. 

(5«c :y-3  7 

9      Greatest  elong.  E.    47  18 

4VC W+3    2 

6hC k   +436 

$      Greatest  Hel.  Lat.  S. 

6d(L c?+8    0 

DcfO 
O     Ann.  eel.  invis.  at  Wash. 

6>KL 8-3    4 

8      Greatest  elong.  £.     20  20 

69(L 9-530 

<5SC S-5    6 

O     enters  vy.  Winter  com. 

8      Stationary. 

cf      Greatest  Hel.  Lat.  N. 

S      in  ft 

<55^C a-320 

a     Tot.  eel.  vis.  at  Wash. 

8  in  Perihelion. 

(JVC V+3    0 

<59§ 9+035 

,6h(L H  -V  ^^'^ 

9  i^a 
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PtaOl 

Utitadt. 

ts^ 

tD<to 

(.ax. 

Lmtitiidc 

(»-o.). 

rfffhMT.). 

r.r«^h. 

1 

Abbadia,  France      .    . 

+43  22  62.2 

-11  34.4 

69 

9.999317  +  0   7  o'l 

2 

AdeUide,  S.  Auatralia  . 

-3*55  38.0" 

+10  52-4 

416 

9.999526   -  9  14  20.07* 

3 

Adelaide,  8.  Australia  . 
Albany,  N,  Y.      ... 

-34  55  37.4  e 

+10  52.4 

9.999523  -  9  14  20,17  < 

4 

+42  39  12.7  a 

-11  33.1 

■   70 « 

9  999336   +  4  55    7,12* 

Albany, NY.      ... 

+42  39  49.50 

-11  33.1 

62 

9.999335  1+  4  54  59,97  • 

6 

+36  47  50 

-11    6.7 

342 

9-999501  1-  0  12    8.38 

7 

+40  28  58,1  <J 

-U  26.7 

370  d 

9-999411  !+  5  20  5.39* 

8 

+40  27  41.6 

-11  26.6 

9.999387 

+  5  20   2.93 

» 

+42  21  56.5  ' 

-11  32.5 

iiO' 

9.999346 

+  4  50    5,«!' 

10 

AmberBt,  Mara.    . 

+42  22  17.1  / 

-11  32.5 

9-999338 

+  4  60   4,87  / 

11 

+42  16  48.7  « 

-11  32.3 

282° 

9.999360 

+  6  34  56.27* 

12 

+44  15  39.2  e 

-11  35.4 

242 

9.999307 

+  5  53  35-92* 

13 

+43  45  14.4 

-11  34.9 

184 

9.999316 

-  0  45    1.30 

14 

-16  22  28,0'' 

+  6  15-2 

2451* 

0.000052  1+  4  46  11.731 

15 

+54  21  12.7  e 

-10  59.6 

61  c 

9.999040 

+  0  26  35.4   « 

16 

+37  58  19,7  i 

-11  14.3 

107* 

9.999456 

^  1  3453      * 

17 

+39  17  52.0  J 

-11  21.5 

Mi 

9999418 

+  5    6  29,1   i 

18 

+49  53    6.0  = 

-11  26.0 

299( 

9B99167 

-  0  43  33.57  < 

19 

+41  25  18 

-11  30.0 

420 

9.999391 

-  0    8  28.0 

20 

+42  30   8.4 

-11  32.8 

9.999335 

+  B  56    7.4 

21 

Bergedori,  Germany 
Berkelev,  Cal.      .    .    . 

+53  28  46.2 

-11    6.1 

35 

9.999060 

-  0  40  57.74 

22 

+37  62  23.6 

-U  13.7 

97 

9-999458 

+  8    9    2.72 

23 

Berlin,  hiiiwia     .    .     . 

+52  30  16.7  * 

-U  12-5 

47* 

9,999085 

^  0  53  34.80* 

24 

Berlin,  PniBsia     .    .     . 

+52  31  13.1 

-11  12.4 

9.999081 

-  0  53  34.41 

25 

Berlin,  PruBsia     .     .     . 

+52  31  30.7 

-11  12.4 

9,999081 

-  0  53  27.40 

26 

Berlin,  IMiwia     .     .     . 

4  52  -29    7 

-11  12.0 

38 

9.999084 

-  0  53  54.2 

27 

Berne,  Su-itwHaiid 

+46  57  a.r 

-1134.2 

573 

9,999260 

-  0  29  45.70a 

28 

+47  14  59.0 

-11  33.7 

312 

9,999235  1-  0  23  57-13 

29 

+  53    5  47 

-11    8,7 

56 

9.9990711+  0  3140.9 

30 

+39    9  5fi     <i 

-11  20.8 

23S''j  9,999435!+  5  46    5    "1 

31 

Bnt-ota.  Colomliiu     .     . 

+  4  35  55.2  <■ 

-  150.8 

26:14     1  0,000170  !+  4  56  23,5 

32 

Bombav  (t'olaha),  India 

+  18  53  36.2  f 

-  7    5.1 

14 '■19,999849  I-  4  51  15.r2< 

33 

Bonn,  IVii-^ia       .     .     . 

+  50  43  45.0* 

-n  22.3 

62'    9,9991301-  0  28  23,17* 

34 

Bord(«u  X  (!'"  Ini  rat ) ,  ^'^ancP 

+44  50    7.2" 

-11  35.fi 

73      9,999281  1+  0    2    5,5M 

35 

Bwton.  MaBa 

+42  20  .=«    "< 

-U  32,5 

31  ™  9.999341 

+  4  44  19,1  " 

36 

BoKlon,  Masf 

+42  21  32.5 

-11  32,5 

48      9,999342 

+  4  44  15.0 

37 

+54  12    9.8" 

-11    0,8 

32" 

9  999042 

-  0  40  31,02" 

38 

Bremi-n,                      .     . 

+5:t    4  36 

-11    8.8 

9,9990B7 

-0  35  15 

39 

Hrcxlau.  I'ruwia        .     . 

+51    6  55.H* 

-11  20.4 

147* 

9.999126 

-  1    8    8.721 

40 

Brisbane,  Quecii^'laiid   . 

-27  28    0.0 

+  9  28.3 

9,999691 

-10  12    6.17 

41 

ItnisaclH  (Uwlci.  BelRium 

+50  47.55-5" 

-1121.9 

105" 

9,999131 

-  0  17  26  03" 

42 

ilnisata-i,  Belgium     .     . 

+50  r.1  10.6  ' 

-U  21.7 

9.999123 

-  0  17  28.02  ' 

43 

ItudafMwt,  Ilutitntrv  .     . 

+47  29  34.7  c 

'  131  ' 

9-999217 

-116  15-3   ' 

44 

CambridRC.  Enftland     . 

+52  12  51.6 

-11  14!3 

28 

9.999091 

-00  22.75 

45 

<Vmhridt:e,  Mam.     .     . 

+42  22  47.6  0 

-U  32.6 

24 

9,999340'+  4  44  31.05' 

46 

-33  56    3,5p 

+  10  43.6 

13  P' 9,999.548  1-  1  13  54,76  J 

47 

+  39    8    8,9  V 

-II  20,7 

18 «   9,9994211-  0  33  14,9   « 

48 

(Catania.  Sicily      .     .     . 

+37  30  13.2  <■ 

-11  11.4 

49-^   9.999464!-  1    0  20.70' 

49 

Charkow,  Ruwia  .     .     . 

+50    0    9.9" 

-1125,5 

138 '■.9,9991531-  2  24  55.750 

50 

Oharlottesvilk',  Va.   .     . 

+3H    2    1.2  ' 

-1114,6 

259  <■ 

9,999465 

+  5  14    5-33  ' 

rr>ml«rol<lom«. 


'Cantor  oIlorEedDra^, 


«  Foot  of  pillar  of  7-iD,  (qiu 
1  Cubfl  ot  equatorial. 
o  Dome  of  16-Id-  eqiulori^. 
pMb.  niNidlui dide. 
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Aathirity  Car— 


Latttude. 


r.  AHron,,  Bnixellct,  1S07. 
brom  Qon.  AstronoaMr,  1913. 
Irom  Oon.  Astronomer,  1013. 
r  from  Director,  1913. 
r  from  DirecUM*,  1913. 

I.  ^Jfroii.,  Bmxelles,  1907. 
oo/unuof  Obd.,  1909. 
r  from  Director,  1897. 
r  from  Director,  1913. 
r  from  Director,  1913. 

r  from  Director,  1913. 

otnote  (f>), 

:.  deUV»9erv.,  1900. 

TdAriTiaU,  1903. 

h  CUilfl9iM<^5tora,1840. 

lesdeVOha.y  1910. 
r  from  Director,  1913. 
r  from  Director,  1913. 
r.  Attron.f  Bruxellai,  1907. 
r  from  Director,  1897. 

r  from  Director,  1913. 
r  from  Director,  1897. 
n.  Nach.,  Nr.  3545, 1898. 
r  from  Director,  1913. 
n.  Ntuh.,  Nr.  3170, 1893. 

«.  AUron.,  Bnixellfls,  1907. 
ter  Jahrhfidi. 
n.  Nach.,  Nr.  2805, 1887. 
h  Nautical  Almanac. 
r  from  Director,  1913. 


rfrom 
rfrom 
rfrom 
rfrom 
rfrom 


Director,  1913. 
Director,  1913. 
Director,  1913. 
Director,  1897. 
Director,  1909. 


r  from  Director,  1895. 
ru  Bothkampy  1872. 
n.  Nach.,  Nr.  15, 1822. 
r  from  Director,  1897. 
h  NatUioal  Almanac. 

r  from  Director,  1913. 
UadcV0h».,\2&J. 
n.  Nadi..  Nr.  2752, 1886. 
r  from  Director,  1879. 
vrd  AnnaU,  1^1 . 

ten.  Calaloque  cf  Stan,  1885. 

wtnote  (»). 

r  from  Director,  1913. 

U8deV0bs.,l90i. 

r  from  Direct(»',  1913. 


Longitude. 


Les  Ob§.  Attnn.,  Bruxell«s,  1907. 
Letter  from  Oovt.  Astronomer,  1913. 
Letter  from  Crovt.  Astronomm*.  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Astron.  Nach.y  Nr.  3993, 1905. 
PvJblioatioiis  of  Obe.,  1909. 
Letter  from  Director,  1897. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
See  footnote  (&). 
Aatron.  Nach.y  Nr.  3993, 1905. 
Harvard  Annahy  1903. 
Armagh  Oatalogne  of  Stan,  1840. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  3993, 1905. 
Let  Ob».  Attrtm.,  Bruxelles,  1907. 
I^etter  from  Director,  1897. 

Astron.  Nach.y  Nr.  3993, 1905. 
Letter  from  Director,  1897. 
Astran.  Nadi.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 
Astron.  Nach.y  Nr.  3170, 1893. 

Ln  Obt.  AHnn.,  Bruxelles,  1907. 
Astron.  Nach.y  Nr.  3202, 1893. 
Astron.  Nach..  Nr.  28a3, 1887. 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach..  Nr.  3993, 1905. 
AnnaUsdeVObs.y  1885. 
Letter  from  Director,  1909. 

Letter  from  Director,  1895. 
Letter  from  Director,  1913. 
Astro7i.  Nach.y  Nr.  15,  1822. 
Astron.  Nach.y  Nr.  3993, 1905. 
«  British  Nautical  Almanac. 

Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Astron.  Nach..  Nr.  2752, 1886. 
Letter  from  Director,  1879. 
U.  S.  C.  and  O.  S.  Report,  1897. 

Monthly  Noticet,  R.  A.  3.,  Nov.  1908. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Annates  de  VOhs.y  1904. 
Letter  from  Director,  1913. 


Deecription. 


Olw.  Paris  .Vcad.  of  8ci.,  Flendaye. 
Govt.  Oba.,  since  1884. 
Govt.  Obs.,  before  1884. 
Dudley  Oba.,  since  1893. 
Dudley  Obs.,  before  1893. 

At  Bouxar(^ih.  Old  Obs.  3'.8  8.,  8-  E. 
a  Ob8.\VesterxiUniv.or  Pa.^ince  1905. 
Obs.  Western  Univ.of  P8.,before  1905. 
Amherst  College  Obs.,  since  1903. 
I>awrence  Obs.,  before  1903. 

Detroit  Obs.,  Univ.  of  Mich. 
Underwood  Obs.,  Lawrence  Collef^. 
Royal  Observatory. 
Branch  of  Harvard  Coll.  Obs. 
Armagh  Observatory. 

c  National  Observatory. 
Johns  Uopkius  Univ.  Obs. 
Remeis  Ooservatory. 
Fabra  Olis.,  Acad,  of  Sci.  and  Arts. 
Smith  Ol>s.,  Beloit  College. 

IlambuiK  Ob."!.,  since  1909. 
Students'  Obs.,  Univ.  of  Cal. 
Royal  Obs.,  since  1835. 
Royal  Obs.,  before  1835. 
Urania  Observatory. 

Treptow  Observatory. 
Observatory,  Cantonal  Univ. 
National  Observatory. 
Private  Obs.  of  Earl  of  Rosse. 
Kirkwood  Obs.,  Univ.  of  lud. 

National  Observatory. 
Government  Observatory. 
Royal  Observatory. 
Obs.,  Univ.  of  Bordeaux. 
Boston  Univ.  Obs.,  since  1908. 

Boston  Univ.  Obs.,  before  1908. 
Obs.  of  Herr  von  BUlow. 
Formerly  Olber's  Obs. 
Iloyal  University  Obs. 
Brisbane  Observatory. 

Royal  Obs.,  since  1891. 
Royal  Obs.,  before  1891. 
University  Observatory. 
University  Olyservatory. 
Harvard  College  Obs. 

Royal  Observatory. 
International  Lat.  Obs. 
RoyBl  Obs.  of  Catania  and  Etna. 
University  Observatory. 
Leander  McCormick  Obs.,  Univ.  Va. 


a  Name  of  Western  Univ.  of  Pa.  changed  in  1908;  now  the  Univ.  of  Pittsburgh. 
b  Pnfeetioniil  Papers,  Corpt  of  Engineers,  U.S.A.,  1882. 
e  Oki  meridian  circle  0".4  S.,  0".l  W.  of  Cercle  Ssmgros. 
*  RetnUaU  ties  Internationalen  Breitendienrtei,  190O-1906. 
« WIUi  the  new  value  of  the  longitude  of  Sydney. 
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No. 

Pbcc. 

l^Utndt. 

Me 
LaUtndt. 

AlU- 
tilde 

(/.^X, 

■^-ssr 

(Uiun) 

•uttn^r 

" .'    '.      ^ 

.       ., 

b  m     s 

51 

Chicuo,  111 

ChriBtiania,  Norwav.     . 

+4150    1.0 

-11  31.2 

9.999352 

+5  50  26.84 

52 

4-50  54  44.00 

-10    4.6 

'   250 

g.99SS08 

-0  42  63.50 

63 

Cincinnati,  Ohio .     .     . 

+39    8  19.8* 

-11  20.7 

247  & 

9.999437 

+S  37  41,40 

M 

Cincinnati,  Ohio .     .     . 

+39    8  26.5 

-1120.6 

9,999421 

+5  37  59.00 

K 

+41  30  14.5  c 

-11  30.2 

215  < 

9,999375 

+5  26  25.86 

66 

OUnton,  N.Y.       .     .     . 

+43    3  17.0 

-11  33.9 

276 

9.999340 

+5     1  37.46 

67 

Coimbfa,  P»atugal    .    . 

+40  12  24,5 

-11  25.6 

99 

9.999400 

+0  33  43,1 

68 

Columbia,  Mo.     .     ,     . 

+38  56  51.7'' 

-11  19.7 

225' 

9.999440 

+6    9  18.SS 

69 

Columbus,  Ohio  .     .     - 

+39  59  50.4  <! 

-11  24.7 

9,999414 

+5  32    2.60^ 

60 

Denmark  . 

+55  41  12.G 

-10  48.6 

14 

9.909005 

-0  60  18,6) 

61 

-31  25  15.6  g 

+10  18.0 

43417 

9,999634 

+4  16  48.2!  # 

62 

+50    3  52.00 

-11  25,2 

2210 

9,999157 

-1  19  50.27  ■ 

63 

+54  21  18.0 

-10  59.6 

3 

9.999036 

-1  14  39,6 

«4 

+30  18  61,81 

-10   5.3 

681* 

9-999676 

-5  12  11,78* 

65 

+39  40  36.40 

-11  23,3 

1644' 

9.999518 

+6  69  47.710 

66 

+4138    0 

-11  30.6 

296 

9.999378 

+6  14  30,56 

67 

+58  22  47.20 

-10  22,1 

67  o 

9.998945 

-1  46  53,22" 

68 

+61    2  16.8 

-n  20.8 

121 

9.999126 

-O  54  54.74 

6» 

+53  23  13.1  o 

-11    6.7 

860 

9.999066 

+4)  25  21.1  " 

70 

+57   9  36 

-10  S4.8 

141 

9,998979 

+0    9  40.0 

71 

+54  46    6.2^ 

-10  66.4 

107* 

9.999033 

+4)    6  19.75 

72 

Dumldot 

+51  12  26.0  ' 

-11  19.9 

46' 

9.999117 

-0  27    2,61 

73 

+55  55  30,00 

-10  46.5 

134" 

9,999007 

+0  12  44.32  • 

74 

Bdinbureh,  Scotlaod    . 
Elmim,  NY.  .... 

+55  57  23.2- 

-10  46.2 

106" 

9.998995 

+0  12  43,0S« 

75 

+42    6  25 

-11  31.9 

9.999346 

+5    7  13.90 

76 

Evan.ston.  Ill,       .     .     . 

+42    3  33.4 

-11  31.8 

175 

9,999358 

+5  50  42.3 

77 

+35  12  30.5 

^10  54.7 

2210 

9.999667 

+  7  26  44,58 

78 

+39    8  13.2  r 

-1120.7 

165 

9,999431 

+5    8  47.73 

79 

+42  52  46-2 

-U  33.6 

152 

9.999336 

+5    8     1.00 

80 

Gonpva.  Switzerland 

+46  1159,30 

-11  3.5.2 

407  0 

9,999268 

-0  24  36,61 

81 

Genoa,  Italy    .... 

+44  25    9.3  a 

-11  i-i.S 

105 

9,999293 

-0  35  41,28 

82 

Gwirsetown,  D.  C.    .     . 

+38  51  26.7  6 

-11  19.5 

9,999429 

+5    8  18,26 

83 

Gla-'Soff,  Mo 

+.39  13  4.^.6 

-11  21-1 

227 

9,999433 

+6  11  18,08 

84 

Gla-^ow,  Scotland    ,     . 

+.'i.i52  42.8'' 

-10  46-9 

55P 

9,999003 

+0  17  10,55 

85 

Gotha,  Germany  .     .     , 

+.50  ,16  37.9  ' 

-11  21-2 

322  = 

9,999142 

-0  42  50.51 

86 

Gotha,  Germany  .     .     . 

+50  5R    4.4  ) 

-1121.2 

360  J 

9,999145 

-0  42  55.09 

87 

+51  31  48.19 

-11  18,2 

1G14 

9.999116 

-0  39  46,22 

88 

+39  as  46.0" 

-1123.1 

262  = 

9,999425 

+5  47  24,36 

89 

+  5128  38.20 

-11  18.5 

49  a 

9,999110 

0    0    0-00 

90 

y 

+53  33    6.0 

-11    5-6 

25 

9,999057 

-0  39  53,60 

91 

Ilambiirn  Oorraany 

+53  32  51.3'' 

^11    5-6 

30'' 

9,999058 

-0  39  53-46 

92 

+43  43  ].'>,3 

-11  34-8 

183 

9,999317 

+4  49     8,02 

93 

m 

+40    0  40.1'- 

-11  24.8 

9,999398 

+5     1  12-70 

94 

IIni<t«'iberR,  Baden   .     . 

+49  23.'i.-.,2' 

-11  27,8 

■567» 

9.999198 

-0  34  53.13 

95 

lloidelborg,  BadPU   .     , 

+49  23  .55-7  ' 

-1127.8 

570' 

9,999198 

-0  34  62.96 

96 

Heidelberft,  Ba-ieu  .     . 

+49  24  34-3  ' 

-11  27,8 

126' 

9.999168 

-0  34  46.80 

97 

HelKingfoM,  Finland 

+  60    9  42.3" 

-10    1.5 

331 

9.t»9890;i 

-1  39  49,10 

98 

Hwinv,  Hiinwrv     .     . 

+47  15  47,4 

-11  33.7 

229 

9-999229 

-1     0  24-7 

99 

Honj;  kon^.  Uhina    ,     . 

fL'2  ]S  13.2  J 

33; 

9,999793 

-7  36  41,86 

100 

Iowa  City,  Iowa  .     .     . 

+4i  40    0 

-1130,7 

183 

9,999369 

+6     6    6 

D  Floor  a(  mnin  buildiDE- 
f  Floor  of  mnidian  clrvLP 
7  Position  of  meridian  I'irt 

•  it«p»ld  mfridiaQ  cirilf. 
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Antbority  for— 


Latitude. 


U.  S.  Lake  Survey,  1864. 
Aatron.  Naeh.,  Nr.  3193, 1893. 
Pu6{ioatu>n«of  the  Obs.,1908. 
Letter  irom  Director,  1897. 
Letter  from  Director,  1913. 

Astrtm.  Nach..  Nr.  2553, 1883. 
JEph,  Astron,  de  Coimbra,  1889. 
Tmu9.  Acad.  cfSd,  of  St.  Louis,  1894 

Letter  from  Director,  1913. 
Nautical  Almanac, 


Iteatdiados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Orwat  Trig.  Survey  of  India,  190A. 
Letter  from  Director,  1913. 

Lea  Oba.  Attron.,  Bruxelles,  1907. 
PfOiikationender  Sternv,,  1911. 
Berliner  Jahrbuch. 
Twaut.  Ropa  Dublin  Soe.,  1889. 
Letter  from  Royal  Astranomer,  1897. 

I  Letter  from  Director,  1913. 
Astran.  Nach.,  Nr.  643, 1848. 
JfofflVf  iVbtfeev,  R.  A.  5.,  1907. 
JloitfMf  irotiee»,R.  A.  5.,  1836. 

Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
British  Nautical  Alvianac, 
See  footnote  ( >). 
Let  Oftt.  Attron.,  Bruzellcb,  1907. 
Memoirt  par  J.  Pidoux,  1900. 

Letter  from  Director,  1897. 
See  footnote  («)> 
Astron.  Nach.,  Nr.  2625, 1884. 
First  GUugaw  Catalogue,  1870. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
AMtrcn.  Nach.,  Nr.  4428, 1910. 
Letter  from  Director,  1912. 
Greenwich  ObaervationSf  1910. 
Letter,  Director  new  Obs.,  1913. 

Letter  from  Director,  1913. 
Letter  from  Director,  1894. 
Froe.  Amer,  Ph.  Soc.,  1883. 
Letter  from  Director,  1913. 
PiOUk,  dea  Obt.,  KSnigttiM,  1902. 

PoAHk.  da  Obt.,KiniifthMy  1902. 
Letter  from  Director,  1913. 
Astron.  Nach.,  Nr.  2633, 1884. 
Hong  Kong  ObaervationSflSdl . 
Let  Obt.  Attron.,  Bruxelles,  1907. 


Txmgitude. 


Smithsonian  Report,  1886. 
Astron.  Nach.,  Nr.  3993, 1905. 
Astronomical  Journal^  1897. 
Astronomical  Journal,  1854. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  2553, 1883. 
Eph.  Astron.  de  Coimbra,  1889 
Trans.  Acad.  ofSci.  of  St.  Louis,  1894. 
Letter  from  Director,  1899. 
Astron.  Nach..  Nr.  3993, 1905. 

Resultados  del  Obs.,  1887. 
Letter  from  Director,  1913. 
Letter  from  Director,  1897. 
Letter  from  Sunt,  of  Survey,  1913. 
Letter  from  Director,  1913. 

Let  Obs.  Astron.,  Bnucellee,  1907. 
Astron.  Nach..  Nr.  3993, 1905. 
Berliner  Jahrbuch. 
Trans.  Royal  Irish  Arad.,  1838. 
Letter  f^om  Rojral  Astronomer,  1897. 

Letter  from  Dire<'tor,  1913. 
Letter  from  Director,  1013. 
Letter  from  Director,  1913. 
Edinburgh  Observations,  1858. 
Letter  from  Director,  1912. 

Letter  from  Director,  1893. 
British  Nautical  Alrtumac. 
See  footnote  (*). 

Les  Oba.  Astron.,  Rnucelles,  1907. 
^l«^on.  Nach.,  Nr.  3993, 1905. 

jistron.  Nach.,  Nr.  3993, 1905. 
See  footnote  («). 
Washington  Observations, 1^11 . 
Monthly  Notket,  R.  A.  S.,  1865. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Astron.  Nach..  Nr.  3993, 1905. 
Letter  from  Director,  1912. 
Greenwich  Observations,  1910. 
Astron.  Nach.,  Nr.  3993, 1905. 

I^etter  from  Director,  1913. 
Letter  from  Director,  1894. 
Proc.  Amer,  Ph.  Soc,  1883. 
Letter  from  Director,  1913. 
Publik.  dea  Oba.,  K&niffatuhl,  1902. 

Publik.  dea  Oba.,  Kdni^uM,  1902. 
Astron.  Nach.,  Nr.  3993, 1905. 
British  Nautical  Alniayiac. 
Letter  from  Director,  1897. 
Lea  Oba.  Astron.,  Bruxelles,  1907. 


Description. 


a  Dearborn  01>ser\'ator>'. 
University  Olyservatory. 
Cincinnati  Obs.,  since  1873. 
Cincinnati  Ob.s.  before  1873. 
Case  Obs.,  Ccse  Sc>houl  of  Appl'd  ScL 

LitchAeld  Obs.,  Hamilton  College. 
University  Obaervatory. 
Iaws  Obs.,  Univ.  of  Mo. 
McMillin  Obs.,  State  Univ. 
L'niversity  Observatory. 

National  Observatory. 
Imperial  and  Royal  Obs. 
Obs.  of  the  School  of  Navigation. 
Ualg  Obs.,  Trig.  Survey  of  India. 
Chamberlln  Obs.,  Univ.  of  Denver. 

Drake  Univ.  Obs. 
Imperial  University  Oba. 
&  Baron  Engolhanlt's  Obs. 
Dunsink  Ob^.,  Trinity  College, 
c  Ix)nl  Crawfonl's  Obs. 

University  Observatory. 
Municipal  Obs.,  Hilk. 
Roy(jIObs.slnce  ISO.'S;  Blackford  Hill, 
d  Royal  01)S.  before  1S95;  Calton  Hill. 
Elmira  College  Obs. 

Dearborn  Obs.,  North  Western  Univ. 
Lowell  Observator\'. 
International  Lat.  Obs. 
Smith  Observatory. 
Municipal  Observatory. 

Hydrographic  Institute. 
Georgetown  College  Obs. 
Morrison  Observatory. 
University  Ob8ervat(>ry. 
Ducal  Obs.  since  1857. 

Ducal  Obs.  before  1857. 
Royal  University  Obs. 
McKim  Obs.,  De  Pauw  Univ. 
/Iloyal  Observ^atorj'. 
g  Hamburg  Observatory  before  1909. 

*  Imperial  Marine  Obs. 
Shattuck  Obs.,  Dartmouth  Colle;:e. 
Haverford  College  Obs. 
Astron.  Listitute,  KOnigstuhl  Obs. 
Astrophys.  Inst.,  Kdnigstuhl  Obs. 

<  Dr.  Wolf's  Obs.  before  1898. 
Imperial  Univ.  Obs. 
A8trt)])hy8ical  Observatory. 
Colonial  Observatory. 
Obs.,  Univ.  of  Iowa. 


a  Transferred  to  Evanston.  111.,  in  18S7. 

b  Instruments  transferred  to  Univ.  of  Kason  in  18P7. 


c  Instruments  transferred  to  Royal  Obs.  at  Edinburgh  in  1896. 
d  City  Obs.  since  1896. 

f  Based  upon  data  fhmi  the  U.  S.  C.  and  G.  Survey. 
/Potit  ofreference  before  1851,  7i  It.  N.,  19  ft.  W. 
fAt  Bergedari  since  1909. 

A  pnmit  iBstmment  Jbefore  1908, 0".5  N.,  0».O4  W. 

ihistrumeDts  U^msietred  to  the  Astrqphvsical  Institute  o!  Oio  lv6tdia\.\i3cA  0\».\si. V®R». 
aSiaS^i^'i^^^^^l^  Breitendienstea,  1900- IWS. 
^^tntOatedealniernationalenBratenaiemtea,  Band  1, 1W3. 
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Mo. 

Fhoe. 

UtUndF. 

RddneUoo 
toOooma- 

Altt 
tnd* 

„iSi^ 

-ffi" 

uS^ 

(IMm) 

Mltmii). 

Onanrieh. 

101 

Ithaca,  N.Y 

+42  26  47.3" 

-11  32.6 

266" 

9.999354 

h   m      > 
+5    5  65.99i 

102 

Ithaca.  N.Y 

+42  26  61.4 

-11  32.6 

9.999337 

+5    5  56.47 

103 

+18  24  51     » 

-  6  55.9 

6406 

9.S99802 

+5  11  29.48* 

MM 

J 

+50  55  34.9  = 

-1121.3 

165  = 

9,999132 

-0  46  20.22c 

105 

Jena,                         .     . 

+50  55  35.8 

-11  21.3 

165 

9.999131 

-0  46  20.31 

106 

Jena,                            .     . 

+50  56  11.0 

-11  21. S 

174 

9,999132 

-0  46  20.78 

107 

-26  10  54.8  d 

+  9   9.8 

1804  <t 

9.999S40 

-1  52  18.0' 

108 

+46  31  41.7  6 

-11  34,8 

117* 

9.999240 

-1  15  64.12* 

109 

+55  50  20.0  / 

-10  47,3 

98/ 

9.999007 

-3  16  15.81/ 

110 

Kasaiif  Riucia 

+65  47  23.9  a 

-10  47.7 

791' 

9.999007 

-3  16  29.00  f 

111 

Kew,  EnRland     .    .     . 

+5128    6 

-11  18,5 

.  10 

9.999108 

+0    1  15.1 

112 

+50  27  lO.O" 

-11  23.5 

179/ 

9.999145 

-2    2    0.56/ 

113 

+54  20  27.6  / 

-10  59,7 

52/ 

9-999040 

-0  40^.46/ 

114 

+47  41  54.8 

-11  32,8 

9.999202 

-1  18  11.7 

lie 

+54  42  60.5  / 

-10  56.8 

■   24/ 

9,999029 

-1  21  58.97  / 

116 

+48   3  23.1/ 

-11  32,0 

384/ 

9,999220 

-0  66  31.58  / 

117 

-34  64  31.8  " 

+  10  62,3 

18" 

9.999525 

+3  61  44.8  » 

118 

+52    9  19.8  / 

-11  14,6 

6/ 

9.999090 

-0  17  56.16/ 

119 

Leipzig,  Saxony  .    .     . 

+5120   5.9* 

-11 19,2 

119' 

9.999U8 

-0  49  33.92 1 

120 

Leipzig,  Saxony  .    .     . 

+61  20  20.1 

-11  19.2 

9,999110 

-0  49  29.92 

121 

Lnpe,  Belgium    .    .     . 
Lisbon  (Tapada),  Portugal 
L  verpool,  EnRland  .     . 

+50  37    6 

-11  22,8 

.  127 

9-999137 

-0  22  15,44 

122 

+38  42  30.5  / 

-11 18.5 

95^ 

9.999437 

+0  36  44,88/ 

123 

+53  24    4.8 

-11  a,fl 

61 

9.999064 

+0  12  17.33 

124 

L  vorpool,  England  .     . 

+53  24  47.8 

-11    6,5 

9-999059 

+0  12    O.U 

125 

Lund,  Sweden      .     .     . 

+55  41  51.6  * 

-10  48,5 

'  38 

9.999006 

-0  52  44.97* 

126 

Lund.  Swifli^n      .     .     . 

+  .55  52  12,0 

-10  47.0 

9.999000 

-0  52  47.50 

127 

LuR-iniiic'oK  Austria  . 

+^4  32  11.0 

-11  35.5 

■   42 

9,999286 

-0  57  52,41 

12S 

+45-1141,0 

-11  35.5 

299 

9.9!I<12T4 

-0  19    8.52* 

129 

+  43    4  36.8/ 

-1133.9 

292  1 

9.999340 

+5  57  37.90/ 

130 

Ma.lnw.  India  ''.'.', 

+13    4    8-0/ 

-  5    5.5 

9,999926 

-5  20  59.14 

131 

Madrid,  Siiain      .     .     . 

+40  24  30.0"' 

-11  26.4 

655" 

9.9994.33 

+0  14  45.09" 

132 

Manila.  1'-  [ 

+  14  34  41 

-  5  38.2 

3 

9.it99i)08  1  -8    3  54-2 

133 

Maro  island,  fill.      .     . 

+as    5  5.5.8" 

-11  15.0 

181 

9.999447  1+8    9    5-63" 

134 

Markrci',  Ireland      .     . 

+.14  10  31,8 

-11    1.0 

45 

9.999044  1  +0  33  4!*.4 

135 

MaweilL's.  I-'ranco     .     , 

+43  18  19     / 

-11  34,3 

750 

9.9993201-0  2!  34.55  J 

136 

Marscilli-^.  I'rance    .    . 

+43  17  52 

-11  34.3 

27 

9,999317  1  -0  21  28.1 

137 

Mauritius  (f'nrtLoiiL.)  . 

-20   5  39 

+  7  27.7 

54 

9,9998.-i2  i  -:s  .50  12.6 

138 

-37 -19  53.2  P 

+11  13.4 

28  7 

9.999454; -9  39  .53.921 

139 

+48  18  1« 

-11  29.8 

162 

9.9991f*5    -0    8  55.6 

140 

MiddlfUiwn,  Conn.  '.     '. 

+41  3:1  16.0 

-11  30.4 

9.999359 

+4  50  37.18 

141 

Milan,  Italy     .... 

+45  27  59.3 

-1135,6 

120 

9.999268 

-0  38  45.881 

142 

Miiin.'ai)olie,  Minn.  .      . 

+  14  58  40,(1  r 

-1135.7 

260' 

9.999290 

+6  12  56.84' 

143 

Mi/.iif^wa,  Japan       ,     . 

+30    8    3-fi* 

-1120-7 

62 

9.999424 

-9  24  30.75 

144 

lUly      .     .     . 

+44  3S  51.4 

-11  35.6 

64 

H.9992R3 

-0  43  43,40 

145 

+45  30  20     « 

-11  35,6 

57  « 

9.999262 

+4  54  18,03  ■ 

146 

Mrisrow<rn'snia"i.  Russia 

+.55  45  19.5 

-10  48.0 

150/ 

9.999012 

-2  30  17.03 . 

147 

Mount  Hamilton,  Cal.  . 

+  37  20  25.fi  r 

-11  10,4 

128-1  •■ 

9,999552 

+8    6  34,89' 

14K 

MounlWiU.)..  Cal.   .     . 

+:M  12  59,5' 

-10  46.2 

1799' 

9.9996611 

+7  52  14,33  ■ 

M!) 

MnulU  TiVitson,  Cal.   .      , 

+;M  12.5.5        1-1046,1 

1727" 

9-999658 

+7  ,52  14.3 

150 

Muni.'h,  llavaria       .     . 

+48    8  45.3  r 

-11  31,7 

529  r 

9.999227 

-0  40  26,02 ' 

r  Tmufl  InslrumcnC. 
tEosl  transit  nlrr. 
I  Snow  tRlracopt  piw. 


'CeDwro/otuwvslory. 
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Authority  for— 


Latitude. 


b  I  Letter  from  the  Dean,  191.'^ 
' '  Letter  from  the  Dean,  1913. 

Memoir9,  R.  A.  S.,  1879. 

Letter  from  Director,  1913. 

L«ttflr,  Director  iww  Obe.,  1913. 

F.  J.  S.  Astrm,  GuelL,  1910. 
Trausvaal  Obs.  Circular,  1910 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Publications  of  the  Obs.,  1911 


Letter  from  Director,  1807. 

<lerO&t.,  Vol.  IV,  1893. 
Obt.  Astnn.,  Dnixelles,  1907. 
Ote.  Attnn.f  Druxelles,  1907. 
Letter  from  Director,  1913. 

Letter  from  Director,  1S97. 
Letter  from  Director,  1913. 
Letter  from  Director,  1913. 
Letter  from  Director,  1013. 
Letts-,  Director  new  Obs.,  1913. 

LeM  Obi.  AttTon.,  Bruxelles,  1907. 
Letter  from  Director,  1913. 
MontMlp  Notkea,  K.  A.  S.,  1894. 
British  Nautical  Almanac,  1872. 
Letter  from  Director,  1913. 

Leti«,  Dlreotor  new  Obe.,  1913. 
Letter  from  Director,  1897. 
Letter  from  Director,  1897. 
FublwUiansot  the  Obs.,  1892. 
Grmi  Trtff,  Swvey  of  India,  1906. 

Annuano  del  Obs,,  1912. 
La  Ote .  Attmn^  Bruxeiles,  1907. 
Letter  from  Director,  1913. 
Astron,  Nach,,  Nr.  758, 1851. 
Letter  from  Director,  1913. 

Letter,  Director  new  Obs.,  1913. 
Ifag.  and  ICeteor.  BetvlU,  1908. 
Astron.  Results,  1881-84. 

Let  Obt.  Aitron.,  Bruxeiles,  1907. 
Letter  from  Director,  1894. 

Pubhl.  del  R.  Oseerv,,  1914. 
Letter  from  Director,  1913. 
See  footnote  (*). 
Letter  from  Director,  1913. 
Letter  from  Director,  1912. 

Lu  Obt.  Attnn.,  Bruxeiles,  1907. 
Publicaiwns  of  the  Obs.,  1900. 
Attrophysical  Journal,  1906. 
Letter  from  C.  G.  Abbot,  1912. 
Letter  from  Director,  1897. 


Longitude. 


DeMrii)!  iun. 


Letter  from  the  Dean,  1913. 
Letter  from  the  Dean,  1913. 
See  footnote  (<*). 
Letter  from  Director,  1913. 
Letter,  Director  new  Obs.,  19L3. 

V.  J.  S.  Aetron.  GeeclL,  1910. 
Transvaal  Ohn.  Cirruhr,  1910. 
Letter  from  Dirwtor,  1913. 
PublicatioiiHof  the  Obs., 1911. 
Letter  from  Director,  1913. 

Letter  from  Director,  1897. 
Astron.  Nach.,  St.  309:^,  1905. 
Aslron.  Nach.,  Nr.  3993, 1905. 
Ltt  Oba.  Agtron.,  linixelles,  li)07. 
Astron.  Xach.,  Nr.  3993, 1905. 

^istron.  Nuch..  Nr.  3993, 1905. 
I^etter  fn)m  Dire<:tor,  1013. 
Astron.  Xach.,  Xr.  3993. 1905. 
Astron.  .Vcu/*.,  Xr.  3993^  1905. 
Letter,  Director  xirw  Obs.,  1913. 

fjef  Gift.  Axtron.,  Bruxeiles,  1907. 
Astron.  Xach.,  Nr.  3202, 1893. 
SfofUhly  Noikcs,  R.A.  S.,  li»04. 
British  yautical  Almanac^  1«72. 
Astron.  Nach.,  Nr.  399:J,  1905. 

Letter,  Director  new  Obs.,  l\n:\. 
Ivctter  from  Director,  1897. 
Astron.  NacJi.,  Xr.  3202, 1893. 
Letter  from  Director,  1912. 
Great  Trig  Survey  of  India,  l\iOl. 

jistron.  Nach.,  Nr.  3993, 1905. 
Ixs  Obs.  Attron.,  BriLxelles,  liK)7. 
Lick  Obs.  Bulletin,  J  90S. 
British  Nautical  Almaiuxc,  19()i. 
Astron.  Nach.,  Xr.  3993, 1905. 

Letter,  Director  new  Obs.,  1913. 
Mae.  and  Meteor.  Results,  I'.XiS. 
*  Astron.  Jiimlts,  1881-84. 

Let  Ote.  AsiTon.,  Bruxeiles,  1907. 
Letter  from  Director,  1894. 

Mtron.  Nach.,  Nr.  3993, 1905. 
Letter  from  Director,  1913. 

Let  Oba.  Astron.,  Bruxeiles,  1907. 
Letter  from  Director,  1913. 
U.  S.  a  and  G.  S.  Report,  1897. 

Astron.  Nach.,  Xr.  3993, 1905. 
U.  S.  C.  and  G.  S.  Report,  1897. 
Astro physic€.l  Journal,  1900. 


'*  Fuertprt  Obs.,  Cornell  Univ. 
ft  Kiiertos  01)8.,  Cornell  Univ. 
Mr.  Hall's  Obs.,  Monte>>;o  Bay. 
Univ.  Obs.,  since  1888. 
Univ.  Obs.,  before*  1888. 

Tlie  late  Dr.  Winkler's  Obs. 
Union  (>iw.,f<a-morlv  TraiLsvHal  Obs. 
Arch it'l) LSI ro|>iil  llaynald  Obs. 
Engcltiariit  Obs.,  Univ.  of  Kasan. 
University  Ob8er\'at^)ry. 

Met^.'orolo^ical  Obs.,  Jx>n(lon. 
Imperial  Univ.  Obs. 

J    •»»  ITT*  •  J  ^ 


Obs.  of  the  Denedictines. 
Xationul  Univ.  Obs. 
University  Observatory. 
University  Obn.,  since  1861. 
L^n  i  ver»  i  ty  O  bs . ,  before  1861 . 

University  Obs.,  Cointe. 
Obs.  of  Lisbon. 
Bidston,  Birkenhead,  sinoe  1867. 
Liven xmjI  Obn.,  before  1867. 
Iloyal  Univ.  Obs.,  since  1867. < 

Royal  Uulv.  01>s.,  before  1867. 
Manora  (.)l)servalory. 
Obs.  of  ihe  I'niv.,  St.  (-enis  Laval. 
Washburn  Obs.,  Univ.  of  Wis. 
Obs.  founded  by  East  India  Co. 

.Vstron.  and  Meteon^log.  Obs. 
M  et  iH  )rologica  1  Obser  va  tory . 
Clironoin.  anil  Time  Sta.,  Navy  Yd. 
Col.  Cooper's  Obscrvati)ry. 
See  footnote  (<^}. 

iSee  footnote  (/). 

Koyal  Alfred  Obs. 

9  Go vernmcut  Observatory. 

Seine-et-Oise,  near  Paris. 

Wosloj^n  University  Obs. 

Iloyal  ObservTitory,  Brera. 
Obs.  Univ.  of  Minn. 
International  I^it.  Obs. 
Koj'al  Univ.  Geophj-nical  Obs. 
McCiill  University  Obs. 

Obs.  of  the  Imperial  Univ. 
Lick  Obs.,  Univ.  of  Cal. 
Sohr  Obs.,  Canicj?ie  Inst. 


Letter  from  C.  G.  Abbot,  1912.1   Branch  of  Smithson.  Astrophys.Obs. 
Astron.  Nach.,  Nr.  3993, 1900.  i  Royal  Observatory. 


a  Since  1902. 

b  Before  1902. 

c  British  Repmt  nn  Tra  n-vt  of  Venus,  1882. 

d  Old  position  of  meridian  circle,  0".9  N.,  0".12  E. 

e  National  OtM.,  Univ.  of  Aiix-Mnrseiiles,  since  l8(U-fiC. 

/National  Obs.,  at  Acroiiies,  ]ioff)re  18«4-€0. 
^Tm/M/o/TcJ  from  WillUimsiovni  in  ISfil. 
*  Re*Hitate  dtJt  IntenmtinnnWn  Breitendiewtte*,  IWVIW^. 
f  With  the  now  values  of  the  longitudes  ol  Adelaide  aa\' 


ui\d?>^dD«^. 
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New  HaveD,  Conn. 

New  Haven,  Conn.  . 
New  York,  N.Y. 
New  York.  N.Y. 


Odeeea,  Russia 

0-Gyalla,  Hungary 
Omaha,  Nebr. 
OrOBO,  Me.       .     , 
Ottawa,  Canada  . 
Oxtord,  Miss.  .    . 


rrinoi-toii,  N.J.  . 
Providence  R,  I. 
ProvidfCK-.',  R.  I. 


Ronif!,  Italy 
Romo,  lulv     .     , 
Roini!,  Iliilv     .     . 
Roinf.  Italy     .     . 
Sun  l">niainli),  Spa 

Siin  Kcmfliiiio,  S|>a 
San  Francisco.  ( 'a  I 
Sail  Luis,  Arp.  li.-[ 
Siintiiijio,  Chill' 
Santiagi'.  '-liitc 
SaiitLigo,  Cliilo 


440  51  48.3 
-1-36  S  54.4  A 
+46  59  60.6 
+40  30  1.4  6 
+41  19  22.3 

+41  18  38.5 
+40  48  34.6 
+40  45  23.1 
+43  43  le.fl  e 
+46  68  22.1 

+42  19  1.9  fr 
+44  27  41.6  / 
+37  48    5     J 

+40  28  37.5 
+46  28  36.7  <t 

+47  52  27.8 
+41  16    5.6  b 
+44  54    0 
+45  23  39.1  -* 
+34  22  12.6 

+51  45  35.0  <1 
+51  45  34.2 
+45  24  1.0  * 
+38    6  44,0* 

+48  50  11.2  f 

-31  57  8.9  <« 
+39  58  2.1" 
+  U51  48,6'' 
4-,'i2  22r)i>.0P 
+41  41  IS 

+50    5  16.0  0 
+40  20  55-H 
+40  20  57,8'* 
+41  50  21 
+41  49  46-4 

+.59  46  18,7" 
+4G  47  59,2 
-OHO 


1+41  511  53,fi'i  -11  31.3 
'+41  M  :{3,6<';-1131.3 
-1!  31.4 
-11  31.4 


Altl- 
toda 


-11  28.1 
-a  2.0 
■11  34.1 


-11  27,9 
-11  27.7 
-11  34,9 
■11  34,2 


-11  13,2 
-11  34,9 
-11  34,9 


-11  35.6 
-11  35,8 
-10  47,5 

-11 16,9 
-U  16,9 
-II  35.6 
-11 15.1 


-II  35-0 
-II  13.3 
-II  30,8 

-1125,1 
-II  26.1 
-1120.1 
-II  31,2 
-11  31.2 


'+36  31    7 
;+37  47  27,9 
■-33  17  45,7 
'  -33  20  42     li 

-3:i  h  40     i- 


9.999505 
9,9»»254 
9,999387 
9,999368 


9,999379 
9,999330 
9.999225 

9.999345 
9,9993% 
9.999454 
9.999234 
9.999237 

9,999206 
9.999390 
9,999277 
9,999267 
9.999536 

9,999104 
9  999104 
9,999263 

9,999451 
9.999178 


74"'  9.999404 
32 J  9,999277 
97  P]  9.999091 
81      9.999380 


65''' 9,999394 
64  9,999358 
,   ,      9,999352 


hlO:!iJ.ol    520'' 

t-10  :iM,9  I     GI9      

hlO  40,1      5'iO'i   9,999595 


9,999355 
9,999357 
9,999355 
9.999488 


f  Bench  mart  In  iasl  wall. 
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Jlr. 

Obs.  Central  SicoUs. 


'.  RiyalOlM.  atltonianCullege. 
'  Jniv.  Obe.  at  Capitol. 

,  Biiico  1006-7. 


13.     ;  National  Obs,,  Kiijuijo. 
5  teei  W. 

tnyol  HvilroKTiii'hli:  Oniw. 
DilirmiinlKme/Loiifltudaontti  Bi«  CoatlofSoulkAmtrlci^lim. 


I\  aiKl  O.  Surv-ry. 
„  tudeoTSrdnpy. 


OBSEKVATORIBS,  1917. 


LatttDdB. 

u5£^. 

^ 

.iJ^£&. 

LooitttiA 

(Jtem).j   .ttte^). 

<^^ 

202 

floulh  Hethlchem,  Pa.  . 

440  36  23.2  <> 

-11  27.2 

110 

9.999391 

+  5    1  3l'»l 

203 

Soulhllodlpy,  Maw.     . 

+42  15  18.2  6 

-11  32,2 

76)' 

9.999346 

+  4  50  20.40 

204 

St.lA«iw,Mo.       .     .     . 

+38  88    3.0 

-U  18,1 

9.999432 

+  6    0  49.26 

205 

8t,  PetereburR,  RusaU  . 

+59  66  32.0 

-10    4.2 

'  '4 

9.998906 

-  2    1 114 

206 

Btockholra,  Sweden 

+59  20  32.7  « 

-10  11.3 

44c 

9.998922 

-  112  13J7 

207 

Stonvhurrt,  England    . 

+53  50  40 

-11    3.4 

117  e 

9.999066 

+  0    9  52.6g 

208 

+48  35    0.3  e 

-11  30.5 

144  t 

9.999190 

-  0  31    4.52 

209 

+39  64  23.3 

-11  24.3 

9-999401 

+  51  24 .8S 

210 

-33  5141.1 

+10  42.9 

'  '44 

9.999552 

-10   4  49.31 

211 

+43    2  13.1 

-11  33.9 

160 

9.099332 

+  5   433.31 

212 

+43    0  48.8* 

--11  33.8 

137" 

9.999332 

+  5    4  34J1 

213 

+19  24  17.9  <= 

-  7  14.8 

2285* 

9.999995 

+  6  36  46.67 

214 

+41  19  31.3 

-11  29.6 

457 

9.999396 

-  4  37  lOJO 

215 

+41  54    0 

-11  31.3 

8 

9.999351 

+  444  20 

210 

+42  39  27     d 

-11  33.1 

398 

9.999358 

-  054  66 

217 

Toronto,  l^iadft  .    .     . 

+35  39  17.0  « 

-10  58.3 

25 

9.999507 

-  9  18  68.22 

218 

+43  39  46.0  / 

-11  34.8 

HOC 

9.999313 

+  6  17  34.70 

219 

Toronto,  Canultt  .    .     . 

+43  40    0,8  0 

-11  34.8 

1160 

9.999313 

+  6  17  36.60 

220 

Toulouw,  Franco     ,    . 

+43  30  44.0 

-11  34.7 

194 

9.999320 

-05  81.23 

221 

Triert,  AiiBtria     .    .    . 

+45  38  35.5  » 

-11  35.5 

68* 

9.999260 

-  0  55   5.23 

222 

Trieat,  Austria      .     .     . 

+45  38  45.4  / 

-11  35.5 

26* 

9.999257 

-  0  55    3.0 

223 

Tfwhardjui,  Turkestan  . 
T»whar(liui,  Turkratan  . 
Tuiee  Hill,  England 

+39    8  11. Oil 

-11  20.7 

188  d 

9.999433 

-  4  14  17.2 

224 

+39    8  10.7-1 

-11  20.7 

187 

9.999431 

-  4  13  57.3 

225 

+51  26  47 

-11  18.6 

48 

9.999111 

+  0    0  27.7 

220 

Turin,  Italy     .... 

+45    2  16.2  * 

-11  35.7 

618* 

9.999313 

-  0  31    3 

227 

Turin,  Ilalv     .... 

+45    4    8.3" 

-11  35.7 

276' 

9.999288 

-  0  30  47.15 

22S 

Tii.-caloc^;Ala.  .     .    . 

+33  12  3G.8  « 

-10  36.7 

69      9.999568 

+  5  50  11.T4 

22il 

rkiiili.Cal 

+30    8]2.1'« 

-1120.7 

220  d[  9.999435 

+  S  12  60-3 

230 

UiK-ahi.  Sn-cdiTi   .     .     . 

+59  51  29.4  (■ 

-10    5,2 

21  b  1  9.998909 

-   1  10  30.12 

231 

rrbaua,  HI 

+40    f.  20,2  ' 

-11  25.2 

236  '  1  9-999412 

+  5  52  53.90 

232 

Ulrpfht,  NothcrSantlB    . 

+52    5    9.7™ 

-11  15.0 

12»>  1  9.999093 

-  0  20  31.0 

233 

rirechl,  Nclhcrlaniis    . 

+62    5  13 

-11  15.0 

23    19-999093 

-  0  20  28-9 

234 

Vouic-.',  Italv  .... 

+45  26  10.5  " 

-11  35.S 

15  c  1  9-9992G1 

-  0  49  22.12 

235 

VU'iina,  Aui-tria  .    .     . 

+48]3,W.1'> 

-11  31.5 

240*  [9,999205 

-  1    5  21.35 

2;l(i 

Vienna,  Aiisfria   .     .     . 

+48  12  35.5 

-11  31.6 

186  *  i  9.999202 

-15  31,01 

237 

Virniia,  AuPlrio    .     .     . 

+48  12  53.8 

-n  31.6 

214    ,9.999204 

-   1     5  25.17 

2:18 

Vienna,  Austria  .    .    . 

+48  12  46.7" 

-11  31.6 

285    ;  9.999209 

-  1    5  10.96 

239 

Warsaw-.  Uu«na    .     .     . 

452  13    4.li" 

121  «;  9.999097 

-   1  24    7.25 

240 

Wii-hiii(fl..n,  n.  ('.    .    . 

+3S55  14.0'' 

-11  10.6 

82 P.  9.999431 

+  58  15-78 

241 

Washlnjnon.  !>.  C.    .    . 

+38  53  3S.7  1 

-U  19.4 

31'- 

9.99W28 

+58  12.15 

242 

Wiu-hiiistou.  1>.  C.    .    . 

+38  53  17,3  » 

-11  194 

10' 

9.999427 

+  58   6.24 

243 

WasliiMiitun,  11.  t',    .     . 

+38  .W  14.81 

-11  19,7 

9.999425 

+  5    8    0,0 

244 

Wi^ll.-^l.'v,  Ma?8.  .    .    . 

+42  17  34.8 

-11  32.3 

■  ai 

9.999344 

+  4  45  12.7 

245 

W.4lin;;l'r.ii.  N-  Z,      .      . 

-41  17    3,8  6 

+11  29.5 

1276 

9.9993T5 

-1139    4,27 

240 

W.^-^t  I'.iint,  N,  Y,     .     . 

+41  2:1  22.1 

-11  29.9 

170 

9-99937.5 

+  4  55  50.55 

247 

Williflnishavcn,  Oermanv 

+53  31  52.1  c 

-11    5.7 

9" 

9-999057 

-  0  32  35,06 

24a 

Willirtnw  IJav.  Wis.  .     .  ■ 

+42  34  12,6  ' 

-U  33.0 

320' 

9,999355 

+  5  54  13.24 

24« 

William.-^li.wii,  Ma.-s.      . 

+42  42  30 

-1 1  33.2 

213 

9.999344 

+  4  52  50 

250 

■\Vin<li,.sl,.r.  Mas^.     .     , 

+42  27  11 

-11  32.7 

30 

9.999338 

+  4  44  324 

251 

Win'l.-^..r.  N',  S.W.     .     . 

-33  36  30,8  !> 

+  10  40.6 

16  f 

9.999556 

-10    3  19  9 

252 

rliiiia    .... 

+  31    5  43,0  e 

-10  144 

100" 

9-999019 

-84  44-82 

253 

nd      . 

+47  22  38,3  ' 

-11  33.5 

409" 

9.999243 

-  0  34  12.26 
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Aathority  for— 


Latttade. 


r  from  Director,  1913. 
.  Jour,  ofSei.y  1883. 
r  from  Inrector,  1897. 
n.  Nadi.,  Nr.  2582, 1884. 
r  from  Director,  1914. 

r  from  Director,  1913. 
',len  der  Stemw.,  1896. 
r  from  Director,  1912. 
n.  RewlU,  1879-81. 
r  from  Director,  1891. 

r  from  Director,  1914. 
in  del  Oh».,  1914. 
T  from  Director,  1897. 
^.  AMtton.,  BnucellflB,  1007. 
/.  delVOsaerv.,  1900. 

lies  de  VOhB.,  1894. 
sr  from  Director,  1913. 
sr  from  Director,  1912. 
lUs  de  VObs.,  1912. 
iT  from  Director,  1913. 

•,  Director  new  Obs.,  1913. 
m.  Naeh.,  Nr.  4588, 1912. 
ootnote  («). 
ah  NcnUical  AlmarMC. 
3r  from  Director,  1913. 

9T  from  Director,  1913. 
Br  from  Director,  1897. 
[ootnote  (<). 
er  from  Director,  1913. 
er  from  Director,  1913. 

er  from  Director,  1913. 
r,  Director  new  Obs.,  1913. 
er  from  Director,  1913. 
footnote  (*). 
r,  Director  new  Obs.,  1913. 

iner  Jahrbtich. 
lit.  der  Stemw.,  1892. 
on.  Nach.,  Nr.  4666, 1913. 
Naval  Obs.  PvbLkationa,  1900. 
footnote  (»»). 

er  frofti  Director.  1912. 
onomical  Journal,  1897. 
ier  from  Director,  1912. 
Zealand  Gazette,  If  ay  7, 1914. 
»r  from  Director,  1801. 

«r  from  Director,  1913. 
ophysical  Journal,  1901. 
>er  from  Director,  1893. 
»r  from  Director,  1913. 
Uhly  Noti(X8,R.A.S.,  1884 
\ales  de  VObs.,  1907. 
jer  from  Director,  1913. 


LoQi^itade. 


ratory  0>.12S  E. 

a  Oovomment  Astronomer  at  Adelaide,  1913. 


sr  ImiemaHonai^n  Breitendienstes,  i  000-1 90S. 
rhime. 

Uen4ef  JIT,  JT,  Oradme»»unff9-Bureau,  1896. 


Wathington  Obetrvathns,  1875. 
lietter  from  Director,  1913. 
U.  S.  C.  and  O.  S.  Report,  1897. 
Astron.  Nach.,  Nr.  2582, 1884. 
Astron.  Nach.,  Nr.  3993, 1905. 

Monthly  NoUees,  R.A.8.,  1851. 
Astron.  Nach.,  Nr.  3093, 1905. 
Letter  from  Director,  1912. 
See  footnote  (^). 
Letter  from  Director,  1891. 

Letter  from  Director,  1914. 
Annuario  del  Obs..  1002. 
Letter  from  Director,  1897. 
T^»  Oba.  A^on.,  Bruxellns,  1907. 
Letter  from  Director,  1913. 

Annates  de  VOhs.,  1804. 
Letter  from  Director,  1913. 
I-.etter  from  Director,  1912. 
British  Nautical  Almancu:. 
Letter  from  DirecU^r,  1913. 

letter,  Director  new  Obs.,  1913. 
I^etter  from  Director,  1913. 
See  footnote  (')• 
British  Nautical  Almanac. 
Letter  from  Director,  1913. 

Astron.  Nach.,  Nr.  3903, 1005. 
Letter  from  Director,  1807. 
Letter  from  Director,  1012. 
Astron.  Nach.,  Xr.  3003, 1005. 
Letter  from  Director,  1913. 
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d  Imi»er!al  and  Royal  MaritimeObs. 
International  Lat.  Obs.,  since  1909. 
International  Lat.  Obs.,  before  1900. 
()bs.  of  Sir  W.  Uuggins,  London. 
/  Ro)^^!  Obs.  of  the  Univ.,  since  1913. 
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684  LUNAR  DISTANCES. 

THE  COMPUTATION  OF  LUNAR    DISTANCES. 

Tables  of  lunar  distances  are  no  longer  given  in  the  Ephemeris,  in  a 
anco  with  the  deci&ion  of  the  Navy  Department  that  they  are  now  d 
practical  use  to  navigators.  However,  in  case  it  is  desired  to  use  this  m 
the  angular  distance  between  the  Moon  and  any  heavenly  body  may  1 
culated  by  solving  the  spherical  triangle  of  which  the  known  parts  are  thi 
distances  of  the  Moon  and  the  other  body  and  the  difference  of  then 
ascensions,  or,  in  other  words,  tjie  angle  at  the  pole  between  their  houiH 
Then,  the  Greenwich  mean  time  of  the  observation  being  approximately  I 
and  the  limar  distances  for  the  star  or  other  body  calculated  for  the  evei 
before  and  after,  the  required  limar  distance  may  be  interpolated  ai 
longitude  derived  by  the  methods  given  in  books  on  navigation. 

EXAMPLE  1. 

Find  the  lunar  distance  of  Aldebaran,  March  5,  1917,  at  10  P.  M.,    Greenwich  Mean  1 

Let  a  and  d  -Right  Ascension  and  Declination  of  the  star 
**    a^aud^'-     "  "  "  "  ''    *'   Moon 

**  D- Lunar  Distance 

Also  let  tan  M-tan  d^  sec  (a-a^) 

Then  cos  D-sin  <^  cos  (M-^)  coeec  M 

or-       4»»31°»ll-.0  M-    33**  53'' 48^'' 

a^-       8^55°»24*.6  ^-+16**  20^  41'^ 

a-a/-      19»»35»46-.4  M-^-    17**  SS''    7^' 

or-o'-      293°  56'  S6''  sin  ^-9.420069 

0^-+     15^15'    8^'  cos  (M-(J)-9.979295 

tan  rr=9.435642  ^^«^^*  M^O.253602 

sec  (a-ar0=0.391653  cos  D-9.652966 

tan  M-.9.827295  D-63^  IG'  22'' 

EXAMPLE  2. 

Find  the  lunar  distance  of  Jupiter  Marc^h  20,  1917,  at  noon,  Greenwich  Mean  Time, 
case  the  distance  is  smaller  and  the  following  method  is  more  accurate. 

Let  cx  and  d   =  Right  Ascension  and  Declination  of  the  planet 
"    <r'ando^^     "  "  ''  '*  "    ''    Moon 

"  1)= Lunar  Distance 

Also  let  tan  N=tan  J^'  (a- a')  cos  }4  {(J+o^)  coeec  ^2  {o-(/) 
Then  sin  J^  D=-sin  Jo  (^^~*-^0  ^^>«  li  ('^+<^0  <"osec  N 
Sin  N  and  sin  }4  (a-a^)  have  tlie  same  algebraic  sign. 

tan  li  (ur-flr')=«8.920918  n 

cos  3^  (oN  (r)=9.979520 
cosec  Ja  (<?-(JO-l.  142053  n 

tan  N-=0.042491 
N-47°  47'  54'' 

sin  }4  (a-a:')-8.919414 

cos  1^2  (<J+(J0-9-979520 

cosec  N=0. 130308 


(X-^ 

2'^ 

23™ 

57'. 

<r'- 

3^ 

2™ 

4\ 

0 

a- 

-a'^ 

23'' 

21" 

h2\ 

9 

tX- 

-(X'^ 

4 

ioO" 

28' 

14" 

0  = 

-f- 

13° 

19' 

23" 

J'« 

+ 

21° 

35' 

33" 

0 

-fo^'=> 

+ 

34° 

54' 

50" 

IN 

0 

-d'^ 

— 

8° 

16' 

10" 

J<^(a-aO=    175°  14'    7"  sin  J^  D= 9.029242 

H    («+<?')=+  17°  27' 28"  i^D-  6°    8' 25" 

3^    ((J-^')=  -     4°    S'    V  \i«Yi?  \^'  5A" 
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»  FINI>ING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS,  1917. 

Beduce  the  observed  altitude* of  Polaiia  to  the  true  altitude. 
Beduoe  the  recorded  time  of  obeervation  to  the  local  sidereal  time. 

Tikse  out  the  apparent  ri^ht  ascenflioii  and  declination  of  Polaris  for  the  time  of  observation. 
Babtract  the  apparent  neht  ascension  from  the  local  sidereal  time  of  obsorv'ation  and  the 
linder  is  the  hour-angle  of  Polaris. 

With  thia  hoiir-ang}e  as  the  vertical  ai]|;:ument,  and  the  apparent  declination  of  Polaris  as  the 
iwtal  argument,  take  out  the  correction  from  Table  I  and  add  it  to  or  subtract  it  from  the 
altitude,  acoording  to  its  sien. 

Fior  other  altitudes  than  45  ,  corrections  taken  from  the  supplementary  table  at  the  bottom 
lAle  I  (Table  la)  may  be  applied  when  necessary  for  the  degree  of  accuracy  re<)uired. 

pie. — 1917,  August  5,  at  10^  40™  30"  P.  M.  local  mean  solar  time,  in  longitude  59^  west 
~  L,  suppose  the  true  altitude  of  Polaris  to  be  33°  20^  (/^  required  tho  latitude  of  the 


I^ocal  astrcmomical  mean  time 

Heduction  from  Table  III  for  10^  40«  30' 

Greenwich  sidereal  time  of  mean  noon,  August  5,  page  10 
Heduction  from  Table  III,  for  longitude  (-3^  56"  west,  or  plus) 

Sum  ^havin^  regard  to  signs)  is  equal  to  local  sidereal  time  . 
H.  A.  ot  Polaris  (page  281)  for  time  of  observation    . 

Remainder  is  equal  to  hour-angle  of  Polaris  .... 
Ded.  of  Polaris  (page  281)  for  time  of  observation,  88^'  51^  43^^ 

True  altitude 

Gonection  from  Table  I 

Correction  from  Table  la 


Latitude  of  the  place 


h   m 

8 

10  40 

30 

+  1 

45 

8  53 

52 

+  0 

39 

h   m 

1 

19  36 

46 

1  30 

56 

h   m 

8 

18   5 

50 

•   / 

// 

+33  20 

0 

-1 

4 

- 

-14 

•   / 

// 

+33  18 

42 

Observations  of  Polaris  for  latitude  should  bo  made  when  practicable  near  the  times  of  upper 
if  lower  culminations  (hour-angle  0^  or  12^).  However,  at  sea,  if  made  near  elongation  (hour- 
ly 6^  or  18^),  the  hour-angle,  and  hence  the  local  time,  should  be  known  within  one  minute. 


%   m 

0    O 

3 

6 

9 

12 

0  15 
18 
21 
34 

27 

0  30 
83 
36 
39 
42 

045 
48 
51 
54 

0  57 

1  0 
3 
6 


88**  51'  40^' 


ff 


I    - 


-68  20 
68  20 
68  19 
68  17 
68  14 

-68  11 
68  7 
68  2 
67  57 
67  51 

-67  44 
67  37 
67  29 
67  20 
67  10 

-67  0 
66  49 
66  37 
66  24 
66  11 

-65  58 
65  43 
65  28 
65  12 
64  66 


0 

1 

3 
3 
3 

4 

5 
5 
« 
7 

7 

8 

9 

10 

10 

11 
13 
13 
13 
13 

15 
16 
10 
15 


88**  51'  50^' 


// 


9 

7 
4 

1 


/ 


-68  10 
68  10 
68 
68 
68 

-68 
67  57 
67  52 
67  47 
67  41 

-67  34 
67  27 
67  19 
67  10 
67    0 

-66  50 
6G  39 
66  27 
66  15 
66    2 

-65  48 
65  34 
65  18 
65    2 

-64  46 


0 
1 
2 
3 
3 

4 

5 
5 
6 

7 

7 

8 

0 

10 

10 

11 
12 
12 
13 
14 

14 
16 
16 
16 


88**  52'    0^'    88**  52' 10^' 


ff 


I   - 


-68  0 
68  0 
67  59 
67  57 
67  54 

-67  51 
67  47 
67  43 
67  37 
67  31 

-67  24 
67  17 
67  9 
67  0 
66  50 

-66  40 
66  29 
66  17 
66  5 
65  52 

-65  38 
65  24 
65  9 
64  53 
64  36 


0 

1 

2 
3 
3 

4 
4 

6 
6 
7 

7 

8 

0 

10 

10 

11 
12 
12 
13 
14 

14 
15 
16 
17 


// 


-67  50 
67  50 
67  49 
67  47 
67  44 

-67  41 
67  37 
67  33 
67  27 
67  21 

-67  14 
67  7 
66  59 
66  50 
66  41 

-66  30 
66  19 
66  8 
65  55 
65  42 

-65  29 

65  14 

64  59 

64  43 

-64  27 


88**  52^  20'^ 


88**  52'  30^' 


0 
1 
2 
3 

3 

4 
4 

6 
6 
7 

7 
8 
9 
9 
11 

11 
11 
13 
13 
13 

15 
15 
16 


»/ 


-67  40 
67  40 
67  39 
67  37 
67  34 

■67  31 
67  27 
67  23 


67 
67 

•67 


17 
11 

4 


66  57 
66  49 
66  40 
66  31 

-66  20 
66  9 
65  58 
65  46 
65  33 

-65  19 
65  5 
64  50 
64  34 

-^1% 


ff 


0 

1 

2 
3 
3 

4 
4 

6 
6 
7 

7 
8 
9 
9 
11 

11 
11 
12 
13 
14 

14 
15 
16 


-07  30 

67  30 
67  29 
67  27 
67  24 

-67  21 
67  17 
67  13 


67 
67 


7 
1 


-66  55 
66  47 
66  39 
66  30 
66  21 

-6G  11 
66  0 
65  48 
65  36 
65  23 

-65  9 
64  55 
64  40 


0 
1 
2 
3 
3 

4 

4 

6 
6 
6 

8 
8 
0 
9 
10 

11 
12 
12 
13 
14 

14 
15 
10 
V8» 


\ 


h  m 

24  0 

23  57 

54 

51 

48 

23  45 
42 
39 
36 
33 

23  30 
27 
24 
21 

18 

23  15 

12 

9 

6 

3 

23  0 

22  57 

54 
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FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLAI 


88°  51'  40"  I  88°  51'  50" 


tt 


-64  56 
64  38 
64  20 
64  2 
63  42 

-63  22 
63  2 
62  41 
62  19 
61  56 

-61  33 
61  9 
60  45 
60  20 
59  54 

-59  28 
59  1 
58  33 
58  5 
57  36 

-57  7 
56  37 
56  6 
55  35 
55    3 

-54  31 
53  58 
53  24 
52  50 
52  16 

-51  41 
ol  o 
50  29 

40  52 
49   15 

-48  37 
47  59 
47  20 
46  41 
46     I 

-45  21 
44  40 
43  59 
43  18 
•12  36 

-41  53 

41  10 
40  27 
39  44 
39  00 

-38  15 
37  30 
36  45 
35  59 
35  Yi 

-34  27 
33  40 
Z2  53 
^2    5 

-Zl  17 


18 
18 
18 
20 
20 

20 
21 
22 
23 
23 

21 
24 
25 
26 
26 

27 
28 
28 
29 
29 

30 
31 
31 
32 
32 

33 
34 
34 
34 
35 

30 
30 
37 
37 
38 

38 
39 
30 
40 
40 

41 
41 
41 
42 
4;j 

43 
43 
43 
44 
45 

45 
45 
40 
40 
40 

47 
47 
48 
48 


// 


-64  46 
64  29 
64  11 
63  52 
63  33 

-63  13 
62  53 
62  32 
62  10 
61  47 

61  24 
61  0 
60  35 
60  10 
59  45 

-59  19 
58  52 
58  24 
57  56 
57  28 

-56  58 
56  28 
55  58 
55  27 
54  55 

-54  23 
53  50 

53  16 
52  42 
52  8 

-51  33 
50  58 
50  22 
■19  45 

40  8 

-48  30 
47  52 
47  13 
46  34 
45  55 

-45  15 
44  34 
43  53 
43  12 
42  30 

-41  47 

41  4 
40  21 
39  38 
38  54 

-38  9 
37  24 
36  39 
35  54 

35     8 

-34  22 
33  35 
32  48 
32    0 

-31  13 


17 
18 
19 
19 
20 

20 
21 
22 
23 
23 

24 
25 
25 
25 
26 

27 
28 
28 
28 
30 

30 
30 
31 
32 
32 

33 
34 
34 
34 
35 

35 
30 
37 
3/ 
3.S 

38 
39 
39 
39 
40 

41 
41 
41 
42 
43 

43 
43 
43 
44 
45 


88^52'    (/^ 


n 


-64  36 
64  19 
64  2 
63  43 
63  24 

-63  4 
62  44 
62  23 
62  1 
61  38 

-61  15 
60  51 
60  27 
60  2 
59  37 

-59  10 
58  43 
58  16 
57  48 
57  19 

-56  50 
56  20 
55  50 
55  19 
54  47 

-54  15 
53  42 
53  9 
52  35 
52     1 

-51  26 
50  50 
50  14 
49  38 
49     1 

-48  23 
47  45 
47  6 
46  27 
45  48 

-45  8 
44  28 
43  47 
43     5 

-41  41 
40  59 
40  16 


17 
17 
19 
19 
20 

20 
21 
22 
23 
23 

24 
24 
25 
25 
27 

27 
27 
28 
29 
29 

30 
30 
31 
32 
32 

33 
33 

34 
34 
35 

3o 
30 
30 
37 
38 

38 
39 
30 
30 

40 

40 
41 
42 
42 
42 

42 
43 
44 
44 
4i 


88**52'10''    88*»52^20'^ 


// 


52  27 


// 


88**  52^  30" 


ft 


—64    8  .« 

63  51 ,: 

63  33  ^ 
63  15, J 
62  56  jj 

-62  36^ 
62  16!: 
61  55!; 
61  33  1^ 


I    _ 


46  46  ; 
46  7; 
45  28  ; 

44  48 
44     8  * 
43  27  \ 
42  46  . 
42     5  * 

-41 23 .; 

40  41  ^ 
39  58  r, 

39  15  *; 

38  31  ^l 

-37  47 
37    3;^ 

36 18  *; 

35  33  ]: 

34  47  I  I 

-34    2  ,. 

33 15  *; 

32  29  * 
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[NDINO  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OP  POIjVRIS,  1917. 


88"  61'  40" 


// 


/ 


-31 
30 
29 
28 
28 

-27 
26 
25 
24 
23 

-23 
22 
21 
20 
19 

-18 
17 
17 
16 
15 

-14 
13 
12 
11 
10 

-10 
9 

8 
7 
6 

-5 

4 
3 
2 
2 

-  1 

-  0 
+  0 

1 
2 

+  3 

4 
5 
6 
6 

+  7 

8 

9 

10 

11 

-fl2 
13 
13 
14 
15 

+16 

17 

18 

19 

-h20 


17 
29 
41 
52 
3 

14 
24 
34 
44 
54 

3 
12 
21 
30 
39 

47 
55 
3 
11 
19 

27 
34 
41 
48 
55 

2 

9 
16 
22 
28 

35 
41 
48 
54 
0 

7 
13 
41 
34 
28 

22 

15 

9 

2 
56 

49 
42 
35 
28 
21 

14 
7 

59 
52 
44 

36 
28 
19 

««7 


48 
48 
49 
49 
49 

50 
M 
M 
50 

51 

51 
51 
51 
51 
52 

52 
52 
52 
52 
52 

53 
53 
53 
53 
53 

53 
53 
54 
54 
53 

54 
53 
54 
54 

53 

54 
54 
53 
54 
54 

53 
54 
53 
54 
53 

53 
53 
53 
53 
53 

53 
52 
53 
52 

5a 

5B 
61 

a 


88'*  51'  50^' 


tt 


-31  13 
30  25 
29  36 
28 

27 

-27 
26 


47 
59 

10 
20 


25  31 
24  41 


23 

-23 
22 
21 
20 
19 

-18 
17 
17 
16 
15 

-14 
13 
12 
11 
10 

-10 
9 
8 
7 
6 

-  5 
4 
3 
2 
2 

-  1 

-  0 
+  0  41 


51 

0 

9 

18 

27 

36 

44 

53 

1 

9 

17 

24 
32 
39 
46 
53 

0 

7 

14 

21 

28 

34 
41 
48 
54 
0 

6 
13 


1 
2 

3 
4 
5 
6 
6 

7 
8 
9 


34 
28 

21 

15 

8 

1 

54 

48 
41 
34 


10  27 

11  19 


+12 
13 
13 
14 
15 

+16 
17 
18 
19 


12 
5 
57 
49 
41 

33 

25 

16 

8 


+19  69 


48 
49 
49 
48 
49 

50 
49 
50 
50 
51 

51 
51 
51 
51 
52 

51 
52 
52 
52 
53 

52 
53 
53 
53 
53 

53 
53 
53 
53 
54 

53 
53 
54 
54 

54 

53 
54 
53 
54 
53 

54 
53 
53 
53 
54 

53 
53 
53 
52 
53 

53 
52 
52 
52 
52 

52 
51 
S2 
61 


88**  52'   (/' 


I 


-31 
30 
29 
28 
27 

-27 
26 
25 
24 
23 

-22 
22 
21 
20 
19 

-18 
17 
16 
16 
15 

-14 
13 
12 
11 
10 

-  9 
9 

8 
7 
6 

-  5 
4 
3 
2 
2 

-  1 

-  0 

-  0 
1 
2 

3 
4 
5 
6 
6 

+  7 
8 
9 

10 
11 

+12 
13 
13 
14 
15 

+16 
17 
18 
19 

+19 


+ 


8 
20 
32 
43 
55 

6 
17 
27 
37 
47 

57 
6 
15 
24 
33 

42 
50 
58 
7 
15 

22 
30 
37 
45 
52 

59 
6 
13 
20 
27 

33 
40 
47 
53 
0 

6 
13 
40 
34 
27 

20 

14 

7 

0 

5:i 

46 
39 
32 
25 

18 

10 
3 

55 
47 
39 

31 

22 

14 

5 

56 


48 
48 
49 
48 
49 

49 
50 
50 
50 
50 

51 
51 
51 
51 
51 

52 
52 
61 
52 
53 

52 
53 
52 
53 
53 

53 
53 
53 
53 
54 

53 
53 
54 
53 
54 

53 
53 
54 
53 
53 

54 
53 
53 
53 
53 

53 
53 
53 
53 
52 

53 
52 
52 
52 
52 

51 
52 
51 
51 


88°  52'  lO'' 


// 


-31  4 
30  16 
29  28 
28  40 
27  61 

-27  2 
26  13 
25  24 
24  34 
23  44 

-22  54 
22  3 
21  13 
20  22 
19  31 

-18  39 
17  48 
16  56 
16  4 
15  12 

-14  20 
13  28 
12  36 
11  43 
10  50 

-  9  58 
9 

8 
7 


5 
12 
19 


6  26 
5  33 


4 
3 
2 
2 

1 


40 

46 

53 

0 

6 


0  13 
0  40 


+ 


33 
27 

20 

13 

6 

59 


1 
2 

3 
4 
5 
5 
6  52 

+  7  45 

8  38 

9  31 

10  23 

11  16 

+12    8 
13    1 

13  53 

14  45 

15  37 

+16  28 

17  20 

18  11 

19  2 
+19  53 


48 
48 
48 
49 
49 

49 
40 
50 
50 
50 

51 
50 
51 
51 
52 

51 
52 
52 
52 
52 

52 
52 
53 
53 
52 

53 
53 
53 
53 
53 

53 
54 
53 
53 
54 

53 
53 
53 
54 
53 

53 
53 
53 
53 
53 

53 
53 
52 
53 
52 

53 
52 
52 
53 
51 

52 
51 
51 
51 


88*»  52^  20^' 


// 


-30  59 
30  12 
29  24 
28  36 
27  47 

-26  58 
26  9 
25  20 
24  30 
23  40 

-22  50 
22  0 
21  9 
20  19 
19  28 

-18  37 
17  45 
16  54 
16  2 
15  10 

-14  18 
13  26 
12  34 
11  41 
10  49 

-  9  66 
9  4 


-  1 


+ 


+ 


88°  52'  30'' 


// 


I  -30  55 

',  30  7 

•  29  19 

I  28  31 

j  27  43 

,  -26  54 

i   26  5 

i   25  16 

24  27 

23  37 

-22  47 
21  57 
21  6 
20  16 
19  25 

-18  34 
17  43 
16  51 
16  0 
16  8 

-14  16 
13  24 
12  32 
11  40 
10  47 

-  9  55 
9  2 


i  + 


+ 


19  21 
18 


19  6 

3 

19  0 

18  57 

54 


17 


\ 
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TABLE  !• 


FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OF  POLARIS. 


Decl. 


H.  A. 


88**  51^  4(/' 


h 

7 


7 
8 

8 


m 
6 
9 
12 
15 
18 

21 
24 
27 
30 
33 

36 
39 
42 
45 

48 

51 

54 

57 

0 

3 


6 

9 

12 

15 

18 

8  21 
24 

27 
30 
33 

8  3G 
39 
42 
45 

48 

8  51 
54 

8  57 

9  0 
3 

9    6 

9 

12 

15 

18 

9  21 
24 
27 
30 
33 

9  36 
39 
42 
45 

48 

9  51 
54 

9  57 
10  0 
10    3 


n 


+20 
20 
21 
22 
23 

+24 
25 
25 
26 
27 

+28 
29 
29 
30 
31 

+32 
33 
33 
34 
35 

+36 
36 
37 
38 
39 

+39 
40 

41 
42 
42 

+43 
44 
44 
45 
46 

+46 
47 
48 
48 
49 

+49 
50 
51 
51 
52 

+52 
53 
53 
54 
55 

+55 
56 
56 
57 
57 


+57 

58 

58 

50 

+59 


2 
53 
44 
35 
25 

15 
5 
55 
44 
33 

22 
10 
58 
46 
34 

21 
8 
55 
41 
27 

12 
57 
42 
26 
10 

54 
37 
20 

9 

44 

25 

6 

46 

26 

6 

45 

24 
o 

40 
J7 

54 
30 
5 
40 
J5 

49 
23 
56 
28 
0 

31 
o 

32 

2 

31 

59 
27 
54 
21 
47 


51 
61 
51 
50 
50 

50 
50 
49 
49 
49 

48 
48 
48 
48 
47 

47 
47 
46 
46 
45 

45 
45 
44 
44 
44 

43 
43 

42 
42 
41 

41 
40 
40 
40 
39 

39 
38 
38 
37 
37 

36 
3d 
35 
35 
34 

34 
33 
32 
32 
31 

31 

30 
30 
29 

28 

28 
27 
27 
26 


88**  bV  W 


+19 
20 
21 
22 
23 

+24 
25 
25 
26 
27 

+28 
29 
29 
30 
31 

+32 
33 
33 
34 
35 

+36 
36 
37 
38 
39 

+39 
40 

41 
41 

42 

+43 
44 
44 
45 
45 

+46 
47 
47 
48 
49 

+49 
50 
50 
51 
52 

+52 
53 
53 
54 
54 

+55 

55 
56 
56 
57 

+57 
58 
58 
59 

+59 


59 
50 
41 
31 
21 

11 
1 
51 
40 
30 

18 
6 
54 
42 
29 

16 
3 

50 
36 
21 

7 

52 
36 
20 

4 

48 
31 
13 
55 
37 

19 
0 
40 
20 
59 

38 
17 
55 
33 
10 

46 
22 
58 
33 
I 

41 
15 
48 
20 
52 

23 

54 

24 

53 
oo 

51 
19 
46 
12 
38 


51 
51 
50 
50 
50 

50 
50 
49 
50 
48 

48 
48 
48 
47 
47 

47 
47 
46 
45 
46 

45 
44 
44 
44 
44 

43 
42 

42 
42 
42 

41 
40 
40 
39 
39 

39 
38 
38 
37 
36 

30 
36 
35 
34 
34 

34 
33 
32 
32 
31 

31 
30 
29 
29 
29 

28 
27 
26 
26 


88^  52^   O'' 


// 


+19  56 

20  47 

21  37 

22  28 

23  18 

+24    8 

24  57 

25  47 

26  36 

27  25 

+28  13 
29    2 

29  50 

30  37 

31  24 

+32  11 

32  58 
83  44 

34  30 

35  16 

+86    1 

36  46 

37  31 

38  15 
38  58 

+39  42 

40  25 

41  7 

41  49 

42  31 

+43  12 

43  53 

44  33 

45  13 
45  52 

+46  31 
47  10 

47  48 

48  25 

49  2 

+49  39 

50  15 

50  50 

51  25 

52  0 

+52  34 

53  7 

53  40 

54  12 

54  44 

+55  15 

55  45 

56  15 

56  45 

57  14 


51 
60 
51 
50 
60 

49 
50 
49 
49 

48 

49 
18 
47 
47 
47 

47 
46 
46 
46 
45 

45 
45 
44 
43 
44 

43 
42 
42 
42 
41 

41 

40 
40 
39 
39 

39 
38 
37 
37 
37 

30 
35 
35 
35 
34 

33 
33 
32 
32 
31 

30 
30 
30 
29 
28 


28 
27 


+57  42 

'^^    1^   27    , 

58  37  f_ 
+59  ^0  ^^  \ 


+57  34 
58  1 
58  2S 


TABLE  I. 
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INDING  THE  LATITUDE  BY  AN  OBSERVED  ALTITUDE  OP  POLARIS,  1917. 


88"  51'  40" 


t        It 

+59  47 
00  13 
00  37 
61  2 

61  25 

+61  48 

62  11 
62  32 

62  53 

63  14 

+63  84 

63  53 

64  12 
64  29 

64  47 

+65  3 

65  19 
65  34 

65  49 

66  3 

+66  16 
66  29 
66  41 

66  52 

67  3 

+67  13 
67  22 
67  30 
67  88 
67  46 

+67  52 

67  58 

68  3 
68  8 
68  11 

+68  14 
68  17 
68  19 
68  20 

+68  20 


26 
24 
25 
28 
23 

23 
21 
21 
21 
20 

19 
10 
17 
18 
16 

16 
16 
16 
14 
18 

18 
18 
11 
11 
10 

0 
8 
8 
8 
6 

6 
6 
6 
8 
8 

8 
8 

1 
0 


88*»  61'  50^' 


// 


+59  38 
60  4 
60  28 

60  53 

61  16 

+61  39 

62  2 
62  23 

62  44 

63  5 

+63  24 

63  44 
6^1    2 

64  20 

64  37 

+64  54 

65  10 
65  25 
65  40 

65  54 

+66    7 

66  19 
66  31 
66  42 

66  53 

+67    3 

67  12 
67  20 
67  28 
67  36 

+67  42 
67  48 
67  53 
67  58 


68 

+68 

68 

68 

68  10 
+68  10 


1 

4 
7 
9 


26 
24 
26 
23 
23 

23 
21 
21 
21 
19 

20 
18 
18 
17 
17 

16 
16 
16 
14 
13 

12 
12 
11 
11 
10 

0 
8 
8 
8 
6 

6 
6 
6 
8 
3 

3 
2 
1 
0 


88*»52'   O'' 


// 


+59  30 

59  55 
60^ 

60  44 

61  7 

+61  30 

61  52 

62  14 
62  35 

62  55 

+63  15 

63  34 

63  53 

64  11 

64  28 

+64  44 

65  0 
65  15 
65  30 

65  44 

+66  57 

66  9 
66  21 
66  33 

66  43 

+66  53 

67  2 
67  11 
67  19 
67  26 

+67  32 
67  38 
67  43 
67  48 
67  51 

+67  54 
67  57 
67  59 
68 

+68 


0 

0 


26 
26 
24 
23 
23 

22 
22 
21 
20 
20 

19 
10 
18 
17 
16 

16 
15 
15 
14 
13 

12 
12 
12 
10 
10 

9 
0 
8 
7 
6 

6 
6 
6 
3 
3 

3 
2 
1 
0 


88«»  52'  lO'' 


// 


+59  21 

59  46 

60  11 
60  35 
60  58 

+61 
61 
62 


21 

43 

5 


62  26 

62  46 

+63    6 

63  25 

63  43 

64  1 
64  18 

+64  35 

64  51 

65  6 
65  20 

65  34 

+65  47 

66  0 
66  12 
66  23 
66  33 

+66  43 

66  52 

67  1 
67  9 
67  16 

+67  22 
67  28 
67  33 
67  38 
67  41 

+67  44 
67  47 
67  49 
67  50 

+67  50 


26 
26 
24 
23 
23 

22 
22 
21 
20 
20 

19 
18 
18 
17 
17 

16 
15 
14 
14 
13 

13 
12 
11 
10 
10 

9 
9 
8 
7 
6 

6 
6 
6 
3 
8 

3 
2 
1 
0 


88«»  62'  20" 


// 


+59  12 

59  37 

60  2 
60  26 

60  49 

+61  12 

61  34 

61  56 

62  17 

62  37 

+62  57 

63  16 
63  34 

63  52 

64  9 

+64  25 
64  41 

64  56 

65  11 
65  24 

+65  38 

65  50 

66  2 
66  13 
66  24 

+66  33 
66  42 
66  51 
66  59 
67 

+67 


6 

12 
67  18 
67  23 
67  28 
67  31 

+67  34 
67  37 
67  39 
67  40 

+67  40 


25 
25 
24 
23 
23 

22 
22 
21 
20 
20 

19 
18 
18 
17 
16 

16 
15 
15 
13 
14 

12 
12 
11 
11 
0 

0 
0 
8 
7 
6 

6 
5 
5 
3 
3 

3 
2 
1 
0 


88*»  52^  30^' 


// 


+59  3 
59  28 

59  53 

60  17 

60  40 

+61    3 

61  25 

61  46 

62  7 

62  28 

+62  47 

63  6 
63  24 
63  42 

63  59 

+64  16 

64  31 

64  46 

65  1 
65  15 

+65  28 
65  40 

65  52 

66  3 
66  14 

+66  24 
66  33 
66  41 
66  49 

66  56 

+67    2 

67  8 
67  13 
67  18 
67  21 

+67  24 
67  27 
67  20 
67  30 

+67  30 


25 
25 

24 
23 
23 

22 
21 
21 
21 
10 

10 
18 
18 
17 
17 

15 
15 
15 
14 
13 

12 
12 
11 
11 
10 

0 
8 
8 
7 
6 

6 
5 
5 
3 
3 

3 
2 

1 
0 


h  m 
13  57 
54 
51 
48 
45 

13  42 
39 
36 
33 
30 

13  27 
24 
21 
18 
15 

13  12 
9 
6 
3 

13    0 

12  57 
54 
51 
48 
45 

12  42 
39 
36 
83 
30 

12  27 
24 
21 
18 
15 

12  12 
9 
6 
3 

12    0 


TABLE  la. 


ible  I  has  been  computed  for  a&  altitude  of  45^.    For  other  altitudes,  corrections  taken 
he  lolkywing  table  may  be  applied  when  the  desired  degree  of  accuracy  requires  it. 


Altitiide. 


// 


H 

12  0 

11  -  2 

10  8 

9  17 

8  25 

7  32 

6  -34 

38898''— 1917- 


W 


20* 


0 
2 
7 

13 
20 
24 
-26 


A4 


30* 


// 


0 

-  1 

4 

9 

13 

16 

-17 


40* 


II 

0 
0 
-2 
3 
5 
6 
-7 


50* 


// 


0 
0 

+2 
4 
6 
7 

+8 


60* 


// 


+ 


0 

2 

8 

15 

23 

28 

+^0 


70* 


// 


0 
+  5 
18 
36 
53 
66 


Altitude. 


H.  .\. 


h 

h 

12 

24 

13 

23 

14 

22 

15 

21 

16 

20 

17 

19 

\^ 

V  ^s. 
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TABLE  n. 

INTO  MEAN  SOLAR  TIME. 
FROM  A  SIDEREAL  TIME  INTERNAL. 


0  1.147 
0  1.311 

0  1.474 


0  2.294 
0  2.457 
0  2.621 
0  2.785 
0  2.949 
0  3.113 
0  3.277 
0  3.440 
0  3.604 
0  3.768 
0  3.932 
0  4.09G 


!>7   0  'j.:im  1 

so  fO  9.666  j.,  ii,. 


TABLE  II. 

SIDEREAL  INTO  MEAN'  SOLAR  TIME. 
TO  BE  SUBTBArTED  FROM  A  SIDEREAL  TIME  IXTERVAl.. 


i;i"   I    14" 


•a   :; 


2  8.27(1 

-J  H.44I) 

•I  8.603 

2  8.767 

•2  fl.931 

:;  0.«I5 

.  0.25!. 

2  ft.&K(i 
L'  0.75(1 
2  «.91! 
1'  10.078 
•2  l0.2i-2 
2  lOAOa 
■2  \0.hm 
••  10.:3:( 
■2  10.S37 

:;  jLOfli 

2  11.2L'3 

2ii.;)H8 
2  11.5S2 
2  11.71(1 
2  Jt.SSO 
2  12.041 
2  12.208 
12 .37 1 
12.5.15 


G.905 
7.12!1 
7.29:1 
7.157 
7.050' 


;  17.(114 
117.778 
1  17.941 
I  18.105 
;  18.2(in 
>  18  4.%1 
!  l«.r.07 
!  I8.7<il 
!  l.S.f'24 


!  20.071 
!  20.235 
!  2(1.3g!l 

:  -inMa 

:  20.727 


2  28!oi)!) 

2  2S.2fi.T 

3  28.  I2li 
2  28.500 

2  28,:m 
2  28.9I« 

2  29.082 

3  2fl.24.^ 
2  W.lOft 

2  2i>.r. 


!  30.2: 


2  13.027 
13.191 
13.35-1 

2  13.618 

i:t.(i82 

13.)MU 
214,010 

2  14.3.17  : 

21-i.jOi  : 

214.G(!J  i 

2  M.«2i»  S 

2  14.093  i 

215.15G  2 

2  15.320  :j 

IbAU  -2 

15.(M8  ^ 

2  15.812  i 

215.97G  ^ 

1(1.139  -2 

216.30:(  3 

216.4(17  i 

ID.631  :i 

216.7!)5  :i 
216.9a9\': 
2  n.l2'i\ 
2n.2W.\ 
.020'2n.4WJ 


ll.:i!)2 
30.5.3(1 
20.«90 1  2  30.720 

I'l.ori  I '  -2  im.sKi 

21.218  2  31.(148 
.11  •>''->i2  3l.211 
2  31.375 
2  31.5.1!( 
2  31.7(W 
2  31.S(i7 
2  32.0:11 
2  32.19-1 
2  32.358 
2  32.5;  " 


!  21.54(1 
!  21.709 


!  22.3(15 
!  22.62D 
!  22.692 
!  22.)B(5 
!  23.020 
!  23.1S4 
■  2:1.3-18 
!  2:1.512 
:  23.676 


:  24.107 
24.331 
:  24.495 
:  24.658 


2  33.013 
2  33.177 
2  33.341 
2  33.5or. 
2  33.609 
2  33.8.13 
2  33.9011 
2  34.1C0 
2  34.324 
34.488 


24.822 !  2  ;t4.052 
24.9aal2:!4.8in 
25.150   2  34.979 
2  35.143 
2  35.307 
2  36.471 
2  36.l>35 
2  35.798 
2  35.9(>2 
2  36.126 
2  36.290 
2  36.454 
L&.TM,\^W,.^>«, 


25.314 

25.477 

25.641 

26.805 

25.969    ; 

26.133 

26.297 

26.460 

26.624 


Br^is. 

0 

0.000 

1 

0.003 

o.om 

'i 

0.008 

4 

0.01 1 

r, 

0.014 

r, 

0.016 

0.01» 

8 

0.022 

9 

0.025 

10 

0.027 

11 

0.030 

0.033 

13 

0.035 

M 

0.038 

15 

0.041 

16 

0.0-14 

0.046 

18 

0.(M9 

19 

0.052 

20 

0.055 

21 

0,057 

0.060 

23 

0.063 

24 

0.066 

25 

0.068 

26 

0.071 

27 

0.074 

2S 

0.076 

29 

0.079 

30 

0.082 

31 

0.085 

32 

0.087 

33 

0.090 

34 

0.093 

35 

0.096 

36 

0.098 

37 

0.101 

38 

0.104 

39 

0.106 

40 

0,109 

41 

0.112 

43 

0.116 

43 

0.117 

44 

0.130 

46 

0.123 

46 

0.126 

47 

0.128 

48 

0.131 

49 

0,134 

60 

0.137 

SI 

0.139 

52 

0.142 

63 

0.146 

54 

0.147 

55 

0.150 

392 


TABLE  II. 


SIDEREAL  INTO  MEAN  SOLAR  TIME. 

TO  BE  SUBTRACTED  FROM  A   SIDEREAL  TIME   INTERVAL. 


m 
0 
1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

15 
16 
17 
18 
19 

20 
21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 

35 
30 
37 
38 
39 

-U) 
41 
42 
43 

44 

45 
4(1 
47 
4S 
40 

50 
51 
52 
53 
51 

55 


2  43.820 
2  43.000 
2  44.154 
2  44.:U7 
2  44.481 


19' 


m  8 
2  37.273 
2  37.437 
2  37.601 
2  37.764 
2  37.928 

2  38.092 
2  38.256 
2  38.420 
2  38.584 
2  38.747 

2  38.911 
2  39.075 
2  39.239 
2  39.403 
2  39.566 

2  39.730 
2  39.894 
2  40.058 
2  40.222 
2  40.386 

2  40.549 
2  40.713 
2  40.877 
2  41.041 
2  41.205 

2  41 .369 
2  41.532 
2  41.096 
2  41.800 
2  42.024 

2  42.188 
2  42.352 
2  42.515 
2  42.079 
2  42.8-13 

2  43.007 
2  43.171 
2  43.334 
2  43.408 
2  43.002 


m  8 
2  47.102 
2  47.266 
2  47.430 
2  47.594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
2  48.577 

2  48.741 
2  48.905 
2  49.068 
2  49.232 
2  49.396 

2  49.560 
2  49.724 
2  49.888 
2  50.051 
2  50.215 

2  50.379 
2  50.543 
2  50.707 
2  50.870 
2  51.034 

2  51.198 
2  51.302 
2  51.520 
2  51.090 
2  51.853 

2  52.017 
2  52.181 
2  52.3^15 
2  52.500 
2  52.673 

2  52.830 
2  53.000 
2  53.16^1 
2  53.328 
2  53.402 

2  53.050 
2  53.810 
2  53.083 
2  54.147 
2  54.311 


2  44.045  1  2  54. 
2  44.800  I  2  54. 
2  14.073  2  54. 
2  I5.i;i7'  2  54. 
2  15.n0()  I  2  55, 

2  45.404  !  2  55, 

2  15.702  2  55, 
2  45.050  2  55, 
2  40.  L20  '  2  55, 

2  40.2sa  I  2  50, 

l^'/^•.4•;^  2  50, 

I    2  50, 


m     8 

m 

8 

2  56.932 

3 

6.762 

2  57.096 

3 

6.925 

2  57.260 

3 

7.089 

2  57.424 

3 

7.253 

2  57.687 

3 

7.417 

2  57.751 

3 

7.581 

2  57.915 

3 

7.745 

2  58.079 

3 

7.908 

2  58.243 

3 

8.072 

2  58.406 

3 

8.236 

175 

802 
OOr, 

2!)  I 
45S 
OJI 
«8.) 
040 

ii:i 


2  58.570 
2  58.734 
2  58.898 
2  59.062 
2  59.226 

2  59.389 
2  59.553 
2  59.717 

2  59.881 

3  0.045 


3 
3 
3 
3 
3 

3 

3 

3 

3 

3 

<> 
«» 

3 

3 

3 

3 

3 
3 
3 
3 
3 

o 

3 
3 
3 

o 

..) 

:\ 

3 
.■» 
.) 

«> 
•> 


I : 


3 


3 


no    2 'l(iM7    2  50:277 

^jT  12'WMJl    2  5r,.U\ 

r)S 1 2 ^0.770    2  [)Gjm 

-'yO  '2 -10.039  '2  50.708 


I  ,s 

I   '■* 


3 
3 


0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1.192 
1.355 
1.519 
1 .083 

1.847 
2.011 
2.174 
2.338 
2.502 

2.600 
2.830 
2.094 
3.157 
3.321 

3.485 
3.649 
3.8J3 
3.977 
4.140 

4.30-1 
4. 4  OS 
4.032 
4.700 
4.000 

5.123 
5.287 
5.451 
5.015 
5.770 

5.042 

0.100 

0.270 

(>.434 

().50S 


3 
3 
3 
3 
3 


8.400 
8.564 
8.728 
8.891 
9.055 


3  9.219 

3  9.383 

3  9.547 

3  9.710 

3  9.874 

3  10.038 
3  10.202 
3  10.366 
310.530 
3  10.693 

3  10.857 
3  11.021 
3  11.185 


3 


11.349 
11.513 

11.070 
11.840 
12.004 
12.168 
12.332 

12.490 
12.050 
12.823 
12.087 
13.151 


m  8 
3  16.591 
3  16.755 
3  16.919 
317,083 
3  17.246 

3  17.410 
3  17.574 
3  17.738 
3  17.902 
3  18.066 

318.229 
3  18.393 
3  18.557 
3  18.721 
3  18.885 

3  19.049 
3  19.212 
3  19.376 
3  19.540 
3  19.704 

319.868 
3  20.032 
3  20.195 
3  20.359 
3  20.523 

3  20.687 
3  20.851 
3  21.014 
3  21.178 
3  21.342 

3  21.50(i 
3  21.070 
3  21.834 
3  21.997 
3  22.161 


3  22.325 
3  22.489 
3  22.053 
3  22.817 
3  22.080 


ii.i;m 

14.208 
14.401 
14.025 
14.780 

14.053 
15.117 
15.281 
15.444 
15.008 


r  I 


13.315  3  23.144 
13.478  i  3  23.308 
13.042  3  23.472 
13.800  3  23.030 
13.070    3  23.8(X) 


3  23.0<;:i 
3  24 . 1 27 
3  21.201 
'^  24.455 
3  24.010 

3  24.782 
3  21.040 
3  25.110 
3  25.274 
3  25.438 


m  8 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 
3  27.404 
3  27.568 
3  27.731 
3  27.895 

3  28.059 
3  28.223 
3  28.387 
3  28.550 
3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3  29.697 
3  29.861 
3  30.025 
3  30.189 
3  30.353 

3  30.516 
3  30.680 
3  30.844 
3  31.008 
3  31.172 

3  31.330 
3  31.499 
3  31.003 
3  31.827 
3  31.991 

3  32.155 
3  32.318 
3  32.482 
3  32.640 
3  32.810 

3  32.974 
3  33.138 
3  33.301 
3  33.405 
3  33.029 

33.703 
33.057 
3  34.121 
3  34.284 
3  34.448 

3  34.612 
3  34.770 
3.34.040 
3  35. KM 
3  35.2(i7 

3  35.431 


•  > 


m  8 
3  36.250 
3  36.414 
3  36.578 
3  36.742 
3  36.906 

3  37.069 
3  37.233 
3  37.397 
3  37.561 
3  37.725 

3  37.889 
3  38.052 
3  38.216 
3  38.380 
3  38.544 

3  38.708 
3  38.871 
3  39.035 
3  39.199 
3  39.363 

3  39.527 
3  39.091 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3  41.165 
3  41.329 
3  41.493 
3  41.657 
3  41.820 

3  41.984 
3  12.148 
3  42.312 
3  42.470 
3  42.639 

3  42.803 
3  42.9<57 
3  43.131 
3  43.295 
3  43.459 

3  43.022 
3  43.780 
3  43.950 
3  44.114 
3  44.278 

3  44.442 
3  4r005 
3  41.709 
3  44.033 
3  45.097 

45.201 


m     s 
3  46.080 

i 
0 

3  46.244 

1 

3  46.407 

2 

3  46.571 

3<l 

3  46.735 

•*;< 

3  46.899 
3  47.063 
3  47.227 
3  47.390 
3  47.564 

3  47.718 
3  47.882 
3  48.046 
3  48.210 
3  48.373 

3  48.637 
3  48.701 
3  48.865 
3  49.029 
3  49.193 

3  49.366 
3  49.620 
3  49.684 
3  49.848 
3  50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  51.158 
3  51.322 
3  51.486 
3  51.650 

3  51.814 
3  51 .978 
3  52.141 
3  52.305 
3  52.469 

3  .52.633 
3  52.797 
3  52.961 
3  53.124 
3  53.288 

3  53.452 
3  53.016 
3  53.780 
3  53.943 
3  51.107 

3.54.271 
3  54.435 
3  5-1.599 
3  51.763 
3  54.920 

3  55.(^0 
3  .->5.254 


5 
6 

I 

8 
9 

10 
11 
12 
13 
14 

15 
18 
17 
18 
19 

ao 

21 
22 
23 
24 

25 
26 

27 
28 
29 

30 
31 
32 
33 
34 


i 
( 
( 
C 
C 

0 

c 

0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

0 
0 
0 

0 

() 
c 
( 
( 


35  ( 

36M 

37il 
38'' 
39' 

40| 

41 

42 

43 

44 

45  ' 

46  I 
47 
48 
49 

50 
51 
52 
53 

.54 

50 


TABLE  III. 

MEAN  SOLAK  INTO  SIDEREAL  TIME. 
TO  DE  ADDED  TO  A  MEAN  TIME  INTERVAL. 
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UEAK  SOLAS  INTO  SIDEREAL  TDIB. 
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TABLE  III. 

MEAN  SOLAK  INTO  SIDEREAL  TIME. 
TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 


i.9' 

20*     '     21" 

m     ■ 

mi         mi 

3    7.273 

3  17.129 

3  26-986 

3    7.437 

317.294 

3  27,150 

3    7.602 

317.458 

3  27.315 

3    7.7fl6 

3  17.622 

3  27.479 

3   7.930 

3  17,787 

3  27.643 

3   8.0D4 

3  17,951 

3  27.807 

3   8.2.'i» 

3  18,115 

3  27.972 

3   8.423 

3  18,279 

3  28.136 

3  8.687 

3  18,444 

3  28.300 

3    8.751 

3  18,608 

3  28.464 

3    8.91G 

3  18,772 

3  28.620 

3   9.080 

3  18,937 

3  28.793 

3    9.244 

3  19,101 

3  28.957 

3    9.409 

3  19,265 

3  29.122 

3   9.573 

3  1S.439 

3  29.28H 

3    9.737 

3  19.694 

3  29.450 

3   9.901 

3  19,758 

3  29.614 

3  lO.Oeti 

3  19  922 

3  29.779 

3  10.230 

3  20,086 

3  29.943 

3  10,384 

3  20,25113  30.107 

3  10.559 

3  20,415!  3  30,271 

3  10.723 

3  20,579    3  30,436 

3  10.887 

3  20,744    3  30.600 

3  11.051 

3  20.908    3  30,764 

3  11.216 

3  21,072    3  30,929 

3  11.380 

3  21,216    3  31,093 

3  11.644 

3  21,401    3  31.257 

311.708 

3  21.566 

3  31.421 

311.873 

3  21.729 

3  31.r*6 

3  12.037 

3  21.893 

3  31.750 

3  12.201 

3  22.058 

3  31.914 

3  12.366 

3  22.222 

3  32.078 

3  12.630 

3  22.330 

3  32.243 

3  12.G!I4 

3  22.551 

3  32.407 

3  12.858 

3  22.715 

3  32.571 

3  13.023 

3  22.879 

3  32.736 

3  13.187 

3  23.043 

3  32.900 

3  13.351 

3  23.208 

3  33.004 

3  13.515 

3  23.372 

3  33.228 

3  13.6S0 

3  23.536 

3  33.393 

313.844 

3  23.700 

3  33.557 

314.008 

3  23,8fi5 

3  33.721 

3  14.173 

3  24,029 

3  33.886 

3  14.3:17 

3  24,193 

3  34.050 

3  14,501 

3  24,358 

3  34.214 

3  U.CfiS 

3  24.522 

3  34.378 

3  u.sao 

3  24.6SG 

3  34.M3 

3  14.0M 

3  2,1.850 

3  :W.707 

3I5.ir.8 

3  2,j.013 

3  31.871 

3  15.333 

3  25.170 

3  35.035 

3  15.4^7 

3  25.343 

3  35.200 

3  16.B.-.t 

3  25.508 

3  35.364 

3  15.815 

3  25.672 

;l  35.528 

3  U.9K0 

3  25.83(1 

3  3').(n3 

3  16.144 

3  26.000 

3  35.857 

3  16.308 

3  26.165 

3  3fi.021 

3  10.472 

3  26.329 

3  sii.ia.-. 

S  lUMJ 

3  26.493 

3  3U.a») 

3  16.801 

3  26.657 

3  56.51- 

3  16,965 

3  26.822 

\  3  36.67 

22"       23" 

S«^. 

3  36's42   3  46*699 

0 

0,000 

3  37.007 

3  46.863 

I 

0003 

3.37.171 

3  47.027 

2 

o.oai 

3  37.335 

3  47.192 

3 

0.008 

3  37.500 

3  47.356 

4 

0.01 1 

3  37.664 

3  47.520 

5 

0.014 

3  37.828 

3  47.685 

6 

0."I6 

3  37.992 

3  47.849 

7 

0.019 

3  38.157 

3  48.013 

8 

0.022 

3  38.321 

3  48.177 

9 

0.025 

3  38.485 

3  48.342 

10 

0.027 

3  38.649 

3  48..W6 

11 

0,030 

3  38.814 

3  48,070 

13 

0.033 

3  38.97S 

3  48.834 

13 

0.036 

3  39.142 

3  48.999 

14 

0.038 

3  39.307 

3  49-163 

15 

0.041 

3  39.471 

3  49.327 

16 

0.044 

3  39.635 

3  49.492 

17 

0,047 

3  39.799 

3  49.656 

18 

0.0-19 

3  39.964 

3  49.820 

19 

0.052 

3  40.128 

3  49.984 

20 

0.055 

3  40.292 

3  50.149 

21 

0.057 

3  40.456 

3  60.313 

22 

0.060 

3  40.621 

3  50.477 

23 

0.063 

3  40.785 

3  50.642 

24 

0.066 

3  40.949 

3  50,806 

25 

0.068 

341.114 

3  50.970 

2fl 

0.071 

3  41.278 

3  51.134 

27 

0,074 

3  41.442 

3  51.299 

28 

0,077 

3  41.606 

3  51.463 

29 

0.079 

3  41.771 

3  51.627 

30 

0.083 

3  41.935 

3  51.7BI 

31 

0-086 

3  42.099 

3  61.958 

32 

0.088 

3  42.264 

3  52.120 

33 

0.090 

3  42.428 

3  52.284 

34 

0.093 

3  42.592 

3  52.449 

35 

0.096 

3  42.756 

3  52.613 

36 

0.090 

3  42.921 

3  52.777 

37 

0.101 

3  43.085 

3  62.941 

33 

0.104 

3  43.249 

3  53.106 

39 

0.107 

3  43.413 

3  53.270 

40 

O.ltO 

3  43.578 

3  53,4.34 

41 

0.112 

3  43.742 

3  53.598 

42 

0.115 

3  43.906 

3  53.763 

43 

0.118 

3  44.071 

3  63.927 

44 

0.120 

3  44.235 

3  54.091 

45 

0.123 

3  44.Hfl9 

3  54,256 

4U 

0.126 

3  44.563 

3  54.420 

47 

0.129 

3  4.t.72S 

3  54.584 

48 

0.131 

3  44.802 

3  54.743 

49 

0.134 

3  45.0.56 

3  54.913 

50 

0.137 

345.220 

3  55.077 

61 

0.140 

3  45.385 

3  55.241 

52 

0.142 

3  45.549 

3  55.4a5 

63 

0.145 

3  46.7U 

3  56.670 

54 

0.148 

3  45.878 

3  5.J.734 

55 

0.151. 

.678\'4  46.&^>\' 
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TABLE  IV. 


AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1917. 
[For  hour  angles  t^tol^  Uie  star  ia  west  of  lunth ,  and  far  hoar  angles  IS**  to  24''  it  is  ea^ 


10** 

15« 

20** 

22** 

24° 

26** 

28** 

30** 

32** 

h  m 

0  0 

10 

20 

0  0.0 
0  3.0 
0  6.0 

•   / 
0  0.0 
0  3.1 
0  6.2 

•   / 
0  0.0 
0  3.2 
0  6.3 

0  0.0 
0  3.2 
0  6.4 

0  0.0 
0  3.3 
0  6.5 

0  0.0 
0  3.3 
0  6.6 

0  0.0 
0  3.4 
0  6.8 

0  0.0 
0  3.5 
0  6.9 

0  0.0 
0  3.5 
0  7.1 

OSO 
40 
50 

0  9.0 
0  12.0 
0  15.0 

0  9.2 
0  12.3 
0  15.3 

0  9.5 
0  12.6 
0  15.7 

0  9.6 
0  12.8 
0  16.0 

0  9.8 
0  13.0 
0  16.2 

0  10.0 
0  13.2 
0  16.5 

0  10.1 
0  13.5 
0  16.8 

0  10.3 
0  13.8 
0  17.2 

0  10.6 
0  14.1 
0  17.5 

1  0 
10 
20 

0  17.9 
0  20.8 
0  23.7 

0  18.3 
0  21.3 
0  24.2 

0  18.8 
0  21.9 
0  24.9 

0  19.1 
0  22.2 
0  25.2 

0  19.4 
0  22.5 
0  25.6 

0  19.7 
0  22.9 
0  26.1 

0  20.1 
0  23.4 
0  26.6 

0  20.5 
0  23.8 
0  27.1 

0  21.0 
0  24.4 
0  27.7 

1  SO 
40 
50 

0  26.5 
0  29.2 
0  31.9 

0  27.0 
0  29.9 
0  32.6 

0  27.8 
0  30.7 
0  33.6 

0  28.2 
0  31.2 
0  34.1 

0  28.7 
0  31.7 
0  34.6 

0  29.2 
0  32.2 
0  35.2 

0  29.7 
0  32.8 
0  35.8 

0  30.3 
0  33.5 
0  36.6 

0  31.0 
0  34.2 
0  37.4 

2  0 
10 
20 

0  34.6 
0  37.2 
0  39.7 

0  35.3 
0  37.9 
0  40.5 

0  36.4 
0  39.1 
0  41.7 

0  36.9 
0  39.6 
0  42.3 

0  37.5 
0  40.2 
0  42.9 

0  38.1 
0  40.9 
0  43.7 

0  38.8 
0  41.7 
0  44.5 

0  39.6 
0  42.5 
0  45.4 

0  40.5 
0  43.5 
0  46.4 

2  30 
40 
50 

0  42.1 
0  44.5 
0  46.7 

0  43.0 
0  45.4 
0  47.7 

0  44.2 
0  46.7 
0  49.1 

0  44.9 
0  47.4 
0  49.8 

0  45.6 
0  48.1 
0  50.6 

0  46.4 
0  48.9 
0  51.4 

0  47.2 
0  49.8 
0  52.4 

0  48.2 
0  50.8 
0  53.4 

0  49.2 
0  52.0 
0  54.6 

3  0 
10 
20 

0  48.9 
0  51.0 
0  52.9 

0  49.9 
0  52.0 
0  54.0 

0  51.4 
0  53.6 
0  55.6 

0  52.1 
0  54.3 
0  56.4 

0  52.9 
0  55.2 
0  57.3 

0  53.8 
0  56.1 
0  58.2 

0  54.8 
0  57.1 
0  59.3 

0  55.9 

0  58.3 

1  0.5 

0  57.1 

0  59.5 

1  1.8 

3  30 
40 
50 

0  54.8 
0  56.6 
0  58.3 

0  56.0 
0  57.8 
0  59.5 

0  57.6 

0  59.5 

1  1.2 

0  58.4 

1  0.3 
1  2.1 

0  59.3 

1  1.2 
1  3.0 

1  0.3 
1  2.2 
1  4.1 

1  1.4 
1  3.4 
1  5.2 

1  2.7 
1  4.7 
1  6.6 

1  4.0 
1  6.1 
1  8.0 

4  0 
10 
20 

0  59.8 

1  1.3 
1  2.6 

1  1.1 
1  2.5 
1  3.9 

1  2.8 
1  4.3 
1  5.7 

1  3.7 
1  5.2 
1  6.6 

1  4.7 
1  6.2 
1  7.6 

1  5.8 
1  7.3 

1  8.8 

1  7.0 
1  S,6 
1  10.0 

1  8.3 
1  9.9 
1  11.4 

1  9.8 
1  11.4 
1  13.0 

4  30 
40 
50 

1  3.8 
1  4.9 
1  5.8 

1  5.1 
1  6.2 
1  7.2 

1  7.0 
1  8.1 
1  9.1 

1  7.9 
1  9.0 
1  10.0 

1  8.9 
1  10.1 
1  11.1 

1  10.1 
1  11.2 
1  12.3 

1  11.4 
1  12.5 
1  13.6 

1  12.8 
1  14.0 
1  15.1 

1  14.3 
1  15.6 
1  16.7 

5  0 
10 
20 

1  6.7 
1  7.4 
1  8.0 

1  8.0 
1  8.7 
1  9.3 

1  9.9 
1  10.7 
1  11.3 

I  10.9 
1  11.6 
1  12.2 

1  12.0 
1  12.7 
1  13.3 

1  13.2 
1  13.9 
1  14.5 

1  14.5 
1  15.3 
1  15.9 

1  16.0 
1  16.8 
1  17.4 

1  17.6 
1  18.4 
1  19.0 

5  30 
40 
50 

1  8.4 
1  8.7 
1  8.9 

1  9.8 
1  10.1 
1  10.3 

1  11.7 
1  12.0 
1  12.2 

1  12.7 
1  13.0 
1  13.2 

1  13.8 
1  14.1 
1  14.3 

1  15.0 
1  15.3 
1  15.5 

1  16.4 
1  16.7 
1  16.9 

1  17.9 
1  18.2 
1  18.4 

1  19.5 
1  19.9 
1  20.1 

6  0 
10 
20 

1  9.0 
1  8.9 
1  8.7 

1  10.3 
1  10.2 
1  10.0 

1  12.3 
1  12.2 
1  12.0 

1  13.2 
1  13.2 
1  12.9 

1  14.3 
]  14.2 
1  14.0 

1  15.6 
1  15.5 
1  15.2 

1  16.9 
1  16.8 
1  16.6 

1  18.4 
1  18.3 
1  18.0 

1  20.1 
1  20.0 
1  19.7 

6  30 
40 
50 

1  8.3 
1  7.9 
1  7.3 

1  9.7 
1  9.2 
1  8.6 

1  11.6 
1  11.1 
1  10.5 

1  12.5 
1  12.0 
1  11.4 

1  13.6 
1  13.1 
1  12.4 

1  14.8 
1  14.3 
1  13.6 

1  16.2 
1  15.6 
1  14.9 

1  17.6 
1  17.1 
1  16.4 

1  19.3 
1  18.7 
1  18.0 

7  0 
10 
20 

1  6.6 
1  5.7 
1  4.7 

1  7.8 
1  6.9 
1  5.9 

1  9.7 
1  8.8 

1  7.8 

1  10.6 
1  9.7 
1  8.6 

1  11.6 
1  10.7 
1  9.6 

1  12.8 
1  11.9 
1  10.8 

1  14.1 
1  13.1 
1  12.0 

1  15.5 
1  14.5 
1  13.4 

1  17.1 
1  16.1 
1  14.9 

7  30 
40 
50 

1  3.6 
1  2.4 
1  1.1 

1  4.8 
1  3.6 
1  2.2 

1  6.6 
1  5.3 
1  3.9 

1  7.5 
1  6.2 
1  4.7 

1  8.4 
1  7.1 
1  5.7 

1  9.6 

1  8.2 
1  6.7 

1  10.8 
1  9.4 
1  7.9 

1  12.1 
1  10.7 
1  9.2 

1  13.6 
1  12.2 
1  10.6 

8  0 
10 
20 

0  59.6 
0  58.1 
0  56.4 

1  0.7 
0  59.1 
0  67.4 

1  2.4 
1  0.7 
0  59.0 

1  3.2 
1  1.5 
0  59.7 

1  4.1 
1  2.4 
1  0.6 

1  5.1 
1  3.4 
1  1.6 

1  6.3 
1  4.5 
1  2.6 

1  7.5 
1  5.7 
1  3.8 

1  8.9 
1  7.1 
1  5.1 

8  30 
40 
50 

9    0     1 

0  54.6 
0  52.7 
0  50.7 

0  48.6 

0  55.6 
0  53.7 
0  51.6 

0  49.5 

0  57.1 
0  55.1 
0  53.0 

0  50.8 

0  57.8 

0  55.8 

,  0  53.7 

\  0  5\.b 

0  58.7 
0  56.6 

\  0  ^^1.1 

0  59.6 
0  57.5 

1  O.G 
0  58.5 

1  1.8 

0  59.6 

.  0  57.4 

1  3.1 
1  0.9 
0  58.6 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1917. 
ihaur  anglea  0^  to  12^  the  star  is  west  of  north,  and  for  hour  anf^Ies  12*^  to  24'>  it  ia  east  of  n<»th.] 


W 

H  m 

9  0 

10 

20 

•      1 

0  48.6 
0  46.5 
0  44J2 

980 
40 
50 

0  41.0 
0  89.5 
0  37.0 

10  0 

10 
20 

0  34.4 
0  31.8 
0  29.1 

«  80 
40 
50 

0  26.3 
0  23.5 
0  20.7 

11  0 

10 
20 

0  17.8 
0  14.9 
0  11.9 

U  80 
40 
50 

0  9.0 
0  6.0 
0  3.0 

12  0 

0  0.0 

15* 


0  49.5 
0  47.3 
45.0 

42.6 
40.2 
37.6 


0 

0 
0 
0 


0 
0 
0 

0 
0 

0 

0 
0 
0 


35.0 
32.3 
29.6 

26.8 
23.9 
21.0 

18.1 
15.1 
12.1 


0  9.1 

0  6.1 

0  3.0 

0  0.0 


0 
0 


0  50.8 
0  48.6 
0  46.2 

0  43.7 
0  41.2 
38.6 

35.9 
0  33.1 
0  30.3 

0  27.5 
0  24.6 
0  21.6 

0  18.6 
15.5 
12.5 

9.4 


0 
0 

0 
0 
0 

0 


6.2 
3.1 

0.0 


22*» 

24*» 

26*» 

28*» 

30*» 

32*» 

•  1 

•   / 

•   / 

•  1 

•   / 

•  t 

0  51.5 

0  52.2 

0  53.1 

0  54.0 

0  55.0 

0  56.1 

0  49.2 

0  49.9 

0  50.7 

0  51.6 

0  52.5 

0  53.6 

0  46.8 

0  47.5 

0  48.2 

0  49.0 

0  50.0 

0  51.0 

0  44.3 

0  44.9 

0  45.6 

0  46.4 

0  47.3 

0  48.3 

0  41.7 

0  42.3 

0  43.0 

0  43.7 

0  44.6 

0  45.5 

0  39.1 

0  39.6 

0  40.3 

0  41.0 

0  41.7 

0  42.6 

0  36.4 

0  36.9 

0  37.5 

0  38.1 

0  38.8 

0  39.6 

0  33.6 

0  34.1 

0  34.6 

0  35.2 

0  35.8 

0  36.6 

0  30.7 

0  31.2 

0  31.7 

0  32.2 

0  32.8 

0  33.5 

0  27.8 

0  28.2 

0  28.7 

0  29.2 

0  29.7 

0  30.3 

0  24.9 

0  25.2 

0  25.6 

0  26.0 

0  26.5 

0  27.1 

0  21.9 

0  22.2 

0  22.5 

0  22.9 

0  23.3 

0  23.8 

0  18.8 

0  19.1 

0  19.4 

0  19.7 

0  20.1 

0  20.5 

0  15.7 

0  16.0 

0  16.2 

0  16.5 

0  16.8 

0  17.1 

0  12.6 

0  12.8 

0  13.0 

0  13.2 

0  13.5 

0  13.7 

0  9.5 

0  9.6 

0  9.8 

0  9.9 

0  10.1 

0  10.3 

0  6.3 

0  6.4 

0  6.5 

0  6.6 

0  6.8 

0  6.9 

0  3.2 

0  3.2 

0  3.3 

0  3.3 

0  3.4 

0  3.5 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

Lat. 


H.A. 


h 
15 


m 
0 


14  50 
40 

14  30 
20 
10 

14    0 

13  50 

40 

13  30 
20 
10 

13    0 

12  50 

40 

12  30 
20 
10 

12    0 


k   m 

0  0 
10 
20 

030 
40 
50 

1  0 
10 
20 

1  30 
40 
50 

2  0 
10 
20 

280 
40 
50 

3  0 
10 
20 

330 
40 
50 

4  0 
10 
20 

430 
40 
50 

^    0 


82< 


0  0.0 
0  8.5 
0    7.1 

0  10.6 
0  14.1 
0  17.5 

0  21.0 
0  24.4 
0  27.7 

0  31.0 
0  34.2 
0  37.4 


0 
0 

0 

0 
0 
0 

0 


40.5 
43.5 
46.4 

49.2 
52.0 
54.6 

57.1 


0  59.5 

1  1.8 

1  4.0 
1  6.1 
1    8.0 

1  9.8 
1  11.4 
1  13.0 

1  14.3 
1  15.6 
16.7 

17.6 


34< 


36* 


0  0.0 
0  3.6 
0    7.2 

0  10.8 
0  14.4 
0  18.0 

0  21.5 
0  24.9 
0  28.4 

0  31.7 
0  35.0 
0  38.3 

0  41.4 
0  44.5 
0  47.5 

0  50.4 
0  53.2 
0  55.9 

0  58.5 

1  0.9 
1    3.3 

1  5.5 
1  7.6 
1    9.6 

1  11.4 
1  13.1 
1  14.7 


0  0.0 
0  3.7 
0    7.4 

0  11.1 
0  14.8 
0  18.4 

0  22.0 
0  25.6 
0  29.1 

0  32.5 
35.9 
39.3 

42.5 
0  45.6 
0  48.7 


0 
0 

0 


1 
1 


16.1 
17.3 


0 
0 
0 

1 
1 

1 

1 
1 

1 


51.7 
54.6 
57.3 

0.0 
2.5 

4.9 

7.2 

9.3 

11.4 


1  13.2 
1  15.0 
1  16.6 


1 
1 


18.0 
19.3 


38* 


0  0.0 
0  3.8 
0    7.6 

0  11.4 
0  15.2 
0  18.9 

0  22.6 
0  26.3 
0  29.9 

0  33.4 
0  36.9 
0  40.3 

0  43.7 
0  46.9 
0  50.1 


0 
0 
0 

1 
1 
1 

1 
1 
1 


53.1 
56.0 
58.9 

1.6 
4.2 
6.7 

9.0 
11.2 
13.3 


1  15.2 
1  17.0 
1  18.6 


j  1  16.7    1  18.4    1  20.4  \  1 
1 1  17.6  1 1  19.4  1  1  21.4  1  1 


1  20.1 
1  21.4 
22.6 

23.6 


40* 


0  0.0 
0    3.9 

0    7.8 

0  11.8 
0  15.7 
0  19.5 

0  23.3 
0  27.1 
0  30.8 

0  34.4 
0  38.0 
0  41.5 

0  45.0 
0  48.3 
0  51.6 

0  54.7 

0  57.7 

1  0.6 


1 
1 
1 

1 
1 
1 


3.4 
6.3 
8.6 

ll.O 
13.3 
15.4 


42^ 


0 
0 
0 

0 
0 
0 


0.0 
4.1 
8.1 

12.1 
16.1 
20.1 


0  24.1 
0  28.0 
31.8 

35.6 
39.3 
42.9 


0 

0 
0 
0 


0  46.4 
0  49.8 
0  53.2 

0  56.4 

0  59.6 

1  2.6 


44* 


0 
0 
0 

0 
0 
0 


0.0 
4.2 
8.4 

12.6 
16.7 
20.8 


0  24.9 
0  28.9 
0  32.9 

0  36.8 
0  40.6 
0  44.3 


1  17.4 
1  19.2 
1  20.9 

1  22.4 
1  23.8 
1  26.0 


1 
1 
1 

1 
1 
1 

1 
1 
1 


5.4 

8.2 

10.8 

13.3 
15.6 
17.8 

19.8 
21.7 
23.4 


1  25.0 
1  26.4 
1  27.6 

1  26.0  I  1  28.7 


0  48.0 
0  51.5 
0  55.0 

0  58.3 

1  1.6 
1    4.7 

1  7.7 
1  10.5 
1  13.2 

1  15.8 
1  18.2 
1  20.4 

1  22.5 
1  24.5 
1  26.3 

1  27.9 
1  29  .^ 


46* 


0  0.0 
0  4.4 
0    8.7 

0  13.0 
0  17.3 
0  21.6 

0  25.8 
0  30.0 
0  34.1 

0  38.1 
42.1 
46.0 

49.8 
0  53.4 
0  57.0 


0 

0 

0 


1  0.5 
1  3.8 
1     7.0 

1  10.1 
1  13.1 
1  15.9 

1  18.5 
1  21.0 
1  23.4 

1  25.5 
1  27.5 
1  29.4 

1  31.0 
1^2.5 


48* 


0 
0 
0 

0 
0 


0.0 
4.5 
9.0 

13.5 
18.0 


Lat. 


H.A. 


0  22.4 

0  26.8 
0  31.2 
0  35.4 


0  39.6 
0  43.8 

47.8 

51.7 
55.5 
59.3 

2.9 
6.3 
9.7 


0 

0 
0 
0 

1 
1 
1 


1  12.9 
1  15.9 
1  18.8 

1  21.6 
1  24.2 
1  26.6 

1  28.9 
1  31.0 
1  32.9 

1  34.6 


h   m 

24    0 

23  50 

40 

23  30 
20 
10 

23    0 

22  50 

40 

22  30 
20 
10 

22    0 

21  50 

40 

21  30 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 
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pVv  lioar  MiM  0^  to  11^  tlM  ite  is  vwt  ol  iMfti^  aiid  lor  hio^ 


h    m 

5  0 
10 
20 

580 
40 
00 

6  0 
10 
20 

680 
40 
80 

7  0 
10 
20 

780 
40 
80 

8  0 
10 


880 
40 
60 

9    0 

10 
20 

9  30 
40 
50 

10  0 
10 
20 

10  30 
40 
50 

11  0 
10 
20 

11  30 
40 
50 

12  0 


W 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


17.6 
18.4 
10.0 

19.5 
19.9 
20.1 

20.1 
20.0 
19.7 

19.8 
18.7 
18.0 

17.1 
16.1 
14.9 


1  18.6 
1  12JS 
1  10.6 


1 
1 
1 

1 
1 
0 

0 
0 


8.9 
7.1 
5.1 

3.1 

0.9 

68.6 

56.1 
53.6 


0  51.0 

0  48.3 
0  45.5 
0  42.6 


0 
0 
0 


39.6 
36.6 
33.5 

0  30.3 
0  27.1 
0  23.8 

0  20.5 
0  17.1 
13.7 

10.3 
6.9 
3.5 

0.0 


0 

0 
0 
0 

0 


84* 


119.4 
120.2 
120.9 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
0 


21.4 
21.7 
21.9 

21.9 
21.8 
21.5 

21.1 
20.5 
19J 

18.9 
17J 
16.6 

15J 
18.8 
12.2 

10.5 
8.6 
6.6 

4.5 

2.2 

59.9 


86* 


0 
0 
0 

0 


57.4 
54.8 
52.1 

49.3 
0  46.5 
0  43.5 

0  40.5 
0  37.4 
0  34.2 


0 
0 
0 

0 
0 
0 

0 
0 
0 

0 


31.0 
27.7 
24.3 

20.9 
17.5 
14.0 

10.5 
7.0 
3.5 

0.0 


121.4 
122.2 
122.9 

128.4 
128.7 
1  28.9 

124.0 
128.8 
128.5 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 

1 
1 

1 
1 
1 

0 
0 
0 

0 
0 
0 

0 
0 
0 


.1 

28.5 
21.7 

20.8 
19.7 
18.5 

17.1 
15.6 
14.0 

12  JS 

10.8 

8.2 

6.0 
8.7 
1.8 

68.8 
56.1 
53.4 

50.5 
47.6 
44.6 

41.5 
38.3 
35.0 


0  31.7 
0  28.3 
0  24.9 

0  21.4 
0  17.9 
14.4 

10.8 
7.2 
3.6 

0.0 


0 

0 
0 
0 

0 


128.6 
124.4 
125.1 

125.6 
126.0 
126.2 

IMS 
126.0 
125.7 

125.8 
124.7 
128.9 

1  22.9 
121J 
120.6 


40* 


1 
1 
1 

1 
1 
1 


19.1 
17.6 
15.9 

14.1 
12.1 
10.0 


1  7.7 
1  5.4 
1    2.9 

1  0.8 
0  57.6 
0  54.7 

0  51.8 
0  48.8 
0  45.7 

0  42.5 
0  39.2 
0  35.9 

0  32.5 
0  29.0 
0  25.5 

0  22.0 
0  18.4 
0  14.7 


0 
0 
0 


11.1 
7.4 
3.7 


0    0.0 


126.0 
126.9 
127.6 

128.1 
128.5 
128.6 

1  28.7 
128.5 
128.2 

127.7 
127.1 
126.2 

125  J 
124.1 
122.8 


42* 


1 
1 
1 

1 
1 
1 

1 
1 

1 


21.4 
19.8 
18.0 

16.1 
14.1 
11.9 

9.6 
7S 
4.6 


1  2.0 
0  59.2 
0  56.3 

0  53.3 
0  50.2 
0  47.0 

0  43.7 
0  40.3 
0  36.9 

0  33.4 
0  29.9 
0  26.3 

0  22.6 
0  18.9 
0  15.1 

0  11.4 
0  7.6 
0    3.8 

0    0.0 


1 

1 
1 

1 
1 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 


128.7 
129.6 
180.8 

180.8 
181.2 
181.4 

181.4 
181.2 
180.9 

180.4 
129.7 
128.9 

127.9 
126.7 
125.4 

128.9 
122.2 
120.4 

1  18.4 
1  16.8 
1  14.1 


44« 


11.7 
9.2 
6.6 

8.8 
0.9 

57.9 

54.8 
51.7 
48.4 

45.0 
41.5 
38.0 

34.4 
80.7 
27.0 


0  23.3 
0  19.4 
0  15.6 


0 
0 
0 


11.7 
7.8 
8.9 


0    0.0 


181.7 
182.6 
188.8 

188.8 
184.2 
184.4 

184.4 
184.2 
188.9 

188.4 
188.7 
181.8 

180.7 
129.5 
128.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 


26.6 
24.9 
28.0 

21.0 
18.8 
16.5 

14.0 

11.4 

8.7 

5.9 
2.9 


40^ 


48<> 


0  59.8 

0  56.6 
0  53.3 
0  49.9 


0 
0 
0 

0 
0 
0 


46.4 
42.9 
39.2 

35.5 
31.7 
27.9 


0  24.0 
0  20.1 
0  16.1 

0  12.1 
0  8.1 
0    4.0 

0    0.0 


184.9 
185.9 
188.6 

187.2 
187.6 
187.8 

1  87.8 
1S7.6 
187^ 

186.7 
185.9 
185.0 

188.8 
182.7 
181.2 

1  29.6 
127.8 
125.9 


1 
1 
1 

1 
1 
1 

1 
1 
1 


28J 
21.6 
19.2 

16.6 
18.9 
11.1 

8.1 
5.1 
1.8 


0  5S.5 
0  55.1 
0  51.6 

0  48.0 
0  44.3 
0  40.6 

0  36.7 
0  32.8 
0  28.8 

0  24.8 
0  20.7 
0  16.6 

0  12.5 
0  8.3 
0    4.2 

0    0.0 


188J 
189.6 
140J 

140J 
14U 
14U 

141.6 
141 J 
140J 

140J 
189  J 
188.6 

187.6 
1881 
184.7 

188i) 
18U 
129.1 

126J 
124J 
1211 

119.4 
1  16.7 
1  13.7 

1  10.7 
1  7.6 
1    4.1 


1 
0 
0 

0 
0 
0 


0,7 
67,2 
63.5 

49.8 
46.0 
42.1 


0  38.1 
0  34.0 
0  29.9 

0  25.7 
0  21.5 
0  17.2 

0  13.0 
0  8.6 
0    4.3 

0    0.0 


I 


1 

E 


I 


li 


Lat. 


H.A. 


n    m 
0    0 
10 
20 

0  30 
40 
60 


48* 


0  0.0 
0  4.5 
0    9.0 

0  13.5 
0  18.0 
0  22.4 


50* 


0  0.0 
0  4.7 
0    9.4 

0  14.1 
0  18.8 
0  23.4 


52*» 


0   I  0  26,8  I  0  28.0 


0  0.0 
0  4.9 
0    9.8 


0 
0 


14.8 
19.6 


54* 


0  0.0 
0  5.2 
0  10.3 

0  15.5 
0  20.6 


56* 


0  0.0 
0  5.5 
0  10.9 

0  16.3 
0  21.7 
0  21.Q 

0^ 


58* 


0  0.0 
0  5.8 
0  11.5 

0  17.3 
0  23.0 


60* 


0  0.0 
0  6.1 
0  12.3 

0  18.4 
0  24.4 


61^ 


0  0.0 
0  6.3 
0  12.7 

0  19.0 
0  26.2 


62* 


y 


0  0.0 
0  6.6 
0  13.1 

0  19.6 
0  26.1 


0  24.5  I  0  25.7  V  0  21  .Q  V Q  ^A V^  ^.^ ^<^  ^lA  I  0  32.6  I 
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AZIMUTH  OF  POLARIS  AT  ALL  HOUR  ANGLES,  1917. 
igles  C^to  12^  the  star  is  weet  of  north,  and  for  hour  angles  12*^  to  24^  it  is  east  of  north.] 


48< 


0  26.8 
0  31.2 
0  35.4 

0  89.6 
0  43.8 
0  47.8 

0  M.7 
0  55.5 

0  59.3 

1  2.9 
1  6.3 
1    9.7 

1  12.9 
1  15.9 
1  18.8 

21.6 
24.2 
26.6 

28.9 
31.0 
32.9 

1  34.6 
1  36.1 
1  37.4 

1  38.6 
1  39.6 
1  40.3 

1  40.9 
1  41.3 
1  41.5 

41.5 
41.3 
40.9 

40.3 
39.6 
38.6 

37.5 
36.2 
34.7 

1  33.0 
1  31.1 
1  29.1 

1  26.9 
1  24.6 
1  22.1 

19.4 
16.7 
13.7 

10.7 
7.5 
4.1 

1  0.7 
0  57.2 
0  53.5 


50< 


52^ 


0  28.0 

0  32.5 

0  36.9 

0  41.3 

0  45.6 

0  49.8 

0  53.9 

0  57.9 

1  1.8 

1  5.5 

1  9.1 

1  12.6 

1  16.0 

1  19.1 

1  22.2 

1  25.0 

1  27.7 

1  30.2 


1 
1 
1 

1 
1 
1 

1 
1 
1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


32.6 
34.7 
36.7 

38.5 
40.1 
41.5 

42.7 
43.7 
44.5 


1  45.1 
1  45.5 
1  45.7 


45.7 
45.4 
45.0 

44.4 
43.6 
42.6 

41.4 
40.0 
38.5 

36.7 
34.8 
32.7 


1  30.4 

1  28.0 

1  25.4 

1  22.6 

1  19.7 

1  16.7 

1  13.5 

1  10.2 

1  6.7 

1  3.1 

0  59.4 

0  55.6 


0  29.3 
0  34.0 
0  38.6 


54< 


0  56.4 

1  0.5 
1    4.6 

1  8.5 
1  IJ.3 
1  15.9 

1  19.4 
1  22.7 
1  25.9 

1  28.9 
1  31.7 
1  34.3 

1  36.7 
1  39.0 
1  41.0 

1  42.9 
1  44.6 
1  46.0 

1  47.3 
1  48.3 
1  49.1 


1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 


49.7 
50.1 
50.3 

50.3 
50.1 
49.6 

49.0 
48.2 
47.1 

45.9 
44.4 
42.8 

40.9 
38.9 
36.7 


1  34.3 
1  31.8 
1  29.1 

1  26.2 
1  23.1 
1  19.9 

1  16.6 
1  13.1 
1    9.5 

1  5.8 
1  2.0 
0  58.0 


0  30.7 
0  35.6 
0  40.5 


0  43.2  0  45.3 
0  47.7  0  50.0 
0  52.1     0  54.6 


56^ 


0  59.1 
3.5 

7.7 

11.9 
15.8 
19.6 

23.3 
26.8 
30.1 

33.2 
36.1 
38.9 

41.4 
43.8 
45.9 

d7.9 
49.6 
51.1 

52.4 
53.5 
54.3 

55.0 
55.4 
55.6 

55.6 
55.3 
54.8 

54.2 
53.3 
52.1 

50.8 
49.3 
47.6 

45.6 
43.5 
41.2 

38.7 
36.0 
33.2 

30.2 
27.0 
23.6 

20.1 
16.5 
12.7 

8.8 
4.8 
0.7 


0  49.8  1 0  51.8  1 0  5S.9  '  0  56.4 


0  32.3 
0  37.5 
0  42.7 

0  47.7 
0  52.7 
0  57.5 


1 
1 
1 

1 

1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
2 

2 
2 

2 

2 
2 
2 

2 
1 
1 


2.3 

6.9 

11.3 

15.7 
19.8 
23.8 

27.7 
31.3 
34.8 

38.1 
41.2 
44.0 

46.7 
49.2 
51.4 

53.5 
55.3 
56.9 

58.2 

59.3 

0.2 

0.9 
1.3 
1.5 

1.5 
1.2 
0.7 

0.0 
59.0 
57.8 


1  56.4 

1  54.8 

1  53.0 

1  51.0 

1  48.7 

1  46.3 

1  43.6 

1  40.8 

1  37.8 

1  34.6 

1  31.3 

1  27.8 

1  24.1 

1  20.3 

1  16.3 

1  12.2 

1  8.0 

1  3.6 

0  59.2 


58< 


0  34.2 
0  39.7 
0  45.1 

0  50.5 

0  55.7 

1  0.8 

1  5.8 
1  10.7 
1  15.4 


1 
1 
1 

1 
1 
1 

1 
1 
1 


2 
2 
2 

2 
2 
2 

2 
2 
2 


20.0 
24.4 
28.6 

32.7 
36.5 
40.2 

43.6 
46.9 
49.9 


1  52.7 

1  55.3 

1  57.7 

1  59.8 

2  1.7 
2  3.4 


4.8 
6.0 
6.9 

7.6 
8.0 
8.2 

8.2 
7.9 
7.3 


2  6.5 

2  5.5 

2  4.3 

2  2.8 

2  1.1 

1  59.1 

1  57.0 

1  54.6 

1  52.0 

1  49.2 

1  46.3 

1  43.1 

1  39.7 

1  36.2 

1  32.5 

1  28.6 

1  24.6 

1  20.4 

1  16.1 

1  11.6 

1  7.0 

1    2 


60* 


0  36.4 

0  42.2 

0  48.0 

0  53.7 

0  59.3 

1  4.7 


1 

1 
1 

1 
1 
1 

1 
1 
1 


10.0 
15.1 
20.1 

25.0 
20.7 
34.1 

38.4 
42.5 
46.4 


1  50.0 
1  53.5 
1  56.7 


1 
2 
2 

o 

»t 

2 
2 

2 
2 
2 

2 
2 

2 

2 
2 
2 

2 
2 
2 


59.7 
2.4 
4.9 

7.1 

9.1 

10.9 

12.3 
13.6 
14.5 

15.2 
15.7 
15.9 

15.8 
15.5 
14.9 

14.0 
12.9 
11.6 


2  10.0 

2  8.2 

2  6.1 

2  3.8 

2  1.3 

1  58.6 

1  55.6 

1  52.5 

1  49.1 

1  45.5 

1  41.8 

1  37.9 

1  33.8 

1  29.5 

1  25.1 

1  20.5 
15.8 


or 


0  37.6 
0  43.6 
0  49.6 


0 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
2 

2 
2 
2 

2 
2 
2 


55.4 
1.2 
6.8 

12.3 
17.6 
22.8 

27.8 
32.6 
37.2 

41.6 
45.8 
49.8 

53.6 

57.1 

0.4 

3.5 
6.3 
8.9 

11.2 
13.2 
15.0 


2  16.5 
2  17.8 
2  18.8 


2 

2 
o 

2 
2 
2 

2 
2 
2 


19.5 
19.9 
20.1 

20.0 
19.7 
19.1 

18.2 
17.0 
15.6 


2  14.0 

2  12.1 

2  10.0 

2  7.6 

2  5.0 

2  2.2 

1  59.2 

1  55.9 

1  52.4 

1  48.7 

1  44.9 

1  40.8 

1  36.6 

1  32.2 

1  27.6 

1  22.9 
18.1 


62* 


0  88.8 
0  45.1 
0  51.3 

0  57.3 

1  3.3 
1    9.1 

1  14.7 
1  20.2 
1  25.6 


1 
1 

1 

1 
1 
1 

1 
2 
2 

2 

2 
o 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 

2 
2 
2 


30.7 
35.7 
40.5 

45.0 
49.4 
53.5 

57.4 
1.0 
4.5 

7.6 
10.5 
13.2 

15.5 
17.6 
19.5 

21.0 
22.3 
23.3 

24.1 
24.5 
24.7 

24.6 
24.2 
23.6 

22.7 
21.5 
20.0 


2  18.3 

2  16.4 

15  14.2 

2  11.7 

2  9.0 

2  6.1 

2  3.0 

1  59.6 

1  56.0 

1  52.2 

1  48.2 

1  44.0 

1  39.7 

1  35.1 

1  30.4 

1  25.5 
20.5 


Lat. 


H.A. 


\ 


h   m 

23    0 

22  50 

40 

22  30 

20 
10 

22    0 

21  50 

40 

21  30 
20 
10 

21    0 

20  50 

40 

20  30 
20 
10 

20    0 

19  50 

40 

19  30 
20 
10 

19    0 

18  50 

40 

18  30 
20 
10 

18    0 

17  50 

40 

17  30 
20 
10 

17    0 

16  50 

40 

16  30 
20 
10 

16    0 

15  50 

40 

15  30 
20 
10 

15    0 

14  50 

40 

14  30 
20 
Y^ 
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AZIMUTH  OP  POLARIS  AT  ALL  HOUR  ANGLES,  1917. 
inglee  0^  to  12^  the  star  ie  west  of  ninth,  aad  for  hour  angles  \S^  to  24'*  it  ia  east  of  north.] 


62^ 

63** 

64** 

65** 

66** 

67*^ 

68** 

69** 

70** 

♦   * 

2  24.6 
2  24.2 
2  23.6 

2  29.5 
2  29.1 
2  28.5 

2  34.8 
2  34.4 
2  33.7 

o    / 

2  40.6 
2  40.2 
2  39.4 

•   / 

2  46.9 
2  46.4 
2  45.6 

2  53.7 
2  53.2 
2  52.3 

3  1.2 
3  0.6 
2  59.7 

3  9.4 
3  8.7 
3  7.8 

3  18.4 
3  17.7 
3  16.7 

h  m 

18  0 

17  50 

40 

2  22.7 
2  21.5 
2  20.0 

2  27.5 
2  26.3 
2  24.8 

2  32.7 
2  31.4 
2  29.9 

2  38.4 
2  37.0 
2  35.4 

2  44.5 
2  43.1 
2  41.4 

2  51.2 
2  49.7 
2  47.9 

2  68.5 
2  56.9 
2  56.0 

3  6.5 
3  4.8 
3  2.8 

3  16.3 
3  13.6 
3  11.4 

17  30 
20 
10 

2  18.3 
2  16.4 
2  14.2 

2  23.0 
2  21.0 
2  18.7 

2  28.0 
2  25.9 
2  23.5 

2  33.5 
2  31.3 
2  28.8 

2  39.4 
2  37.1 
2  34.5 

2  45.8 
2  43.4 
2  40.7 

2  52.8 
2  50.3 
2  47.4 

3  0.5 
2  57.8 
2  54.9 

3  9.0 
3  6.2 
3  3.0 

17  0 

16  50 

40 

2  11.7 
2  0.0 
2  6.1 

2  16.1 
2  13.3 
2  10.3 

2  20.9 
2  18.0 
2  14.8 

2  26.0 
2  23.0 
2  19.7 

2  31.6 
2  28.5 
2  25.1 

2  37.7 
2  34.4 
2  30.8 

2  44.3 
2  40.9 
2  37.2 

2  61.6 
2  48.0 
2  44.1 

2  59.6 
2  66.8 
2  51.7 

16  30 
20 
10 

2  3.0 
1  50.6 
1  56.0 

2  7.1 
2  3.6 
1  59.8 

2  11.5 
2  7.8 
2  4.0 

2  16.2 
2  12.5 
2  8.5 

2  21.4 
2  17.5 
2  13.3 

2  27.0 
2  23.0 
2  18.6 

2  33.2 
2  28.9 
2  24.4 

2  39.9 
2  35.4 
2  30.7 

2  47.3 
2  42.6 
2  37.6 

16  0 

15  60 

40 

1  52.2 
1  48.2 
1  44.0 

1  55.9 
1  51.8 
1  47.5 

1  59.9 
1  55.6 
1  51.2 

2  4.2 
1  59.8 
1  56.2 

2  8.9 
2  4.3 
1  69.5 

2  14.0 
2  9.2 
2  4.2 

2  19.6 
2  14.6 
2  9.4 

2  25.7 
2  20.5 
2  16.0 

2  32.4 
2  26.9 
2  21.2 

15  30 
20 
10 

1  39.7 
1  36.1 
1  30.4 

1  42.9 
1  38.2 
1  33.4 

1  46.5 
1  41.6 
1  36.6 

1  50.3 
1  45.3 
1  40.0 

1  54.6 
1  49.2 
1  43.8 

1  59.0 
1  63.5 
1  47.9 

2  3.9 
1  58.2 
1  52.3 

2  9.3 
2  3.3 
1  67.2 

2  15.2 
2  8.9 
2  2.5 

16  0 

14  50 

40 

1  25.5 
1  20.5 
1  15.4 

1  28.3 
1  23.1 
1  17.8 

1  31.4 
1  26.0 
1  20.5 

1  34.6 
1  29.1 
1  23.4 

1  38.2 
1  32.4 
1  26.5 

1  42.0 
1  36.0 
1  29.9 

1  46.2 
140.0 
1  33.6 

1  50.8 
1  44.3 
1  37.6 

1  65.9 
1  49.0 
1  42.0 

14  30 
20 
10 

1  10.1 
1  4.7 
0  50.2 

1  12.4 
1  6.8 
1  1.1 

1  14.8 
1  9.1 
1  3.2 

1  17.5 
1  11.5 
1  5.4 

1  20.4 
1  14.2 
1  7.8 

1  23.5 
1  17.1 
1  10.5 

1  27.0 
1  20.2 
1  13.4 

1  30.7 
1  23.7 
1  16.5 

1  34.8 
1  27.5 
1  20.0 

14  0 

13  50 

40 

0  53.5 
0  47.8 
0  42.0 

0  55.3 
0  49.4 
0  43.4 

0  67.2 
0  61.1 
0  44.9 

0  59.2 
0  52.9 
0  46.5 

1  1.4 
0  54.8 
0  48.2 

1  3.8 
0  67.0 
0  50.1 

1  6.4 
0  59.3 
0  62.1 

1  9.2 
1  1.8 
0  54.3 

1  12.4 
1  4.6 
0  66.8 

13  30 
20 
10 

0  36.1 
0  30.2 
0  24.2 

0  37.3 
0  31.2 
0  25.0 

0  38.6 
0  32.3 
0  25.9 

0  40.0 
0  33.4 
0  26.8 

0  41.5 
0  34.7 
0  27.8 

0  43.1 
0  36.0 
0  28.9 

0  44.8 
0  37.5 
0  30.0 

0  46.7 
0  39.1 
0  31.3 

0  48.8 
0  40.8 
0  32.7 

13  0 

12  50 

40 

0  18.2 
0  12.2 
0  6.1 

0  18.8 
0  12.6 
0  6.3 

0  19.4 
0  13.0 
0  6.5 

0  20.1 
0  13.4 
0  6.7 

0  20.9 
0  13.9 
0  7.0 

0  21.7 
0  14.6 
0  7.2 

0  22.6 
0  15.1 
0  7.6 

0  23.5 
0  15.7 
0  7.9 

0  24.6 
0  16.4 
0  8.2 

12  30 
20 
10 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

0  0.0 

12  0 

TABLE  IVa. 

IV  has  been  computed  for  a  decimation  of  88**  62^  f/\    For  other  decimations  of  Polaris 
ion  given  below  should  be  applied  to  the  Azimuth  taken  from  Table  IV. 


th 


0' 


/ 


0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 

0.0 


160^ 


+1.0 
0.8 
0.6 
0.4 

+0.2 

0.0 

-0.2 


180^ 


+1.1 
0.9 
0.7 
0.4 

+0.2 

0.0 

-0.2 


200^ 


+1.2 
1.0 
0.7 
0.5 

+0.2 

0.0 

-0.2 


Asbnath. 


Ded. 


II 


88  61  40 
88  51  45 
88  51  50 
88  61  55 

88  62  0 
88  62  5 
88  62  10 


0.0 1   0.1  /    0.2  I 
10  J -0.1    -0.2    - 


-0.3  I  -0.4  I  -0.4  I  -0.5  I     88  62  15 
0.5  \    0.^\   ^.iX   ^.n\   '^^'L^ 
0.7  \  0.^\   Q.^\  \A   '^^V^^ 
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AZIMUTH  .OF  POLARIS  AT  ELONGATION,  1917. 


■M. 

Variation  for— 

■L 

88*»  61'  40^' 

88*»  51'  50^' 

88**  62'  0" 

88**  52'  10" 

88**  52'  20" 

88**  52'  30" 

E^ 

rofLat. 

V'otd. 

•     #     // 

•     t      It 

•     1      It 

•     1      It 

•     t     It 

•     1      It 

II 

It 

k'O 

1  18  54.4 

1  18  42.8 

1  18  31.3 

1  18  19.7 

1  18    8.2 

1  17  56.6 

+0.79 

-1.16 

iw 

1  19    2.4 

1  18  50.8 

1  18  39.2 

1  18  27.7 

1  18  16.1 

1  18    4.5 

0.80 

1.16 

■W 

1  19  10.4 

1  18  58.8 

1  18  47.2 

1  18  35.7 

1  18  21.1 

1  18  12.5 

0.80 

1.16 

lao 

1  19  ]8.5 

1  19    6.9 

1  18  55.3 

1  18  43.7 

1  18  32.1 

1  18  20.5 

0.81 

1.16 

i40 

1  19  26.7 

1  19  15.1 

1  19    3.5 

1  18  51.8 

1  18  40.2 

1  18  28.6 

0.82 

1.16 

liO 

1  19  35.0 

1  19  23.3 

1  19  11.7 

1  19    0.0 

1  18  48.4 

1  18  36.8 

+0.82 

-1.16 

K  0 

1  19  43.3 

1  19  31.6 

1  19  20.0 

1  19    8.3 

1  18  56.6 

1  18  45.0 

0.83 

1.17 

iio 

1  19  51.7 

1  19  40.0 

1  19  28.3 

1  19  16.6 

1  19    4.9 

1  18  53.3 

0.84 

1.17 

Is 

1  20    0.2 

1  ]9  48.5 

1  19  36.8 

1  19  25.0 

1  19  13.3 

1  19    1.6 

0.85 

1.17 

s^ 

1  20    8.7 

1  19  57.0 

1  19  45.3 

1  19  33.5 

1  19  21.8 

1  19  10.1 

0.85 

1.17 

■40 

1  20  17.3 

1  20    5.0 

1  19  53.8 

1  19  42.1 

1  19  30.3 

1  19  18.6 

+0.86 

-1.17 

BtJO 

1  20  26.0 

1  20  14.2 

1  20    2.5 

1  19  50.7 

1  19  38.9 

1  19  27.2 

0.87 

1.18 

■  0 

1  20  34.8 

1  20  23.0 

1  20  11.2 

1  19  59.4 

1  19  47.6 

1  19  35.8 

0.87 

1.18 

■lO 

1  20  43.6 

1  20  31.8 

1  20  19.9 

1  20    8.1 

1  19  56.3 

1  19  44.5 

0.88 

1.18 

i» 

1  20  52.5 

1  20  40.6 

1  20  28.8 

1  20  17.0 

1  20    5.1 

1  19  53.3 

0.89 

1.18 

i^ 

1  21    1.5 

1  20  49.6 

1  20  37.7 

1  20  25.9 

I  20  14.0 

1  20    2.2 

+0.90 

-1.19 

■40 

1  21  10.5 

1  20  58.6 

1  20  46.7 

1  20  34.9 

1  20  23.0 

1  20  11.1 

0.90 

1.19 

■iO 

1  21  19.6 

1  21    7.7 

1  20  55.8 

1  20  43.9 

1  20  32.0 

1  20  20.1 

0.91 

1.19 

■  0 

1  21  28.8 

1  21  16.9 

1  21    5.0 

I  20  53.1 

1  20  41.1 

1  20  29.2 

0,92 

1.19 

■  10 

1  21  38.1 

1  21  26.2 

1  21  14.2 

1  21    2.3 

1  20  50.3 

1  20  38.4 

0.92 

1.19 

Is 

1  21  47.4 

1  21  35.5 

1  21  23.5 

1  21  11.5 

1  20  59.6 

1  20  47.6 

+0.93 

-1.20 

■80 

1  21  56.9 

1  21  44.9 

1  21  32.9 

I  21  20.9 

1  21    8.9 

1  20  56.9 

0.94 

1.20 

■  40 

1  22    6.4 

1  21  54.4 

1  21  42.4 

1  21  30.3 

1  21  18.3 

1  21    6.3 

0.95 

1.20 

|iO 

1  22  16.0 

1  22    3.9 

1  21  51.9 

1  21  39,9 

1  21  27.8 

1  21  15.8 

0.96 

1.20 

m  0 

1  22  25.6 

1  22  13.6 

1  22    1.5 

1  21  49.5 

1  21  37.4 

1  21  25.3 

0.96 

1.21 

|io 

1  22  35.4 

1  22  23.3 

1  22  11.2 

1  21  59,1 

1  21  47.0 

1  21  34.9 

+0.97 

-1.21 

Eio 

1  22  45.2 

1  22  33.1 

1  22  21.0 

1  22    8.9 

1  21  56.8 

1  21  44.6 

0,98 

1.21 

S* 

1  22  55.1 

1  22  43.0 

1  22  30.9 

1  22  18.7 

1  22    6.6 

1  21  54.4 

0.99 

1.21 

5^ 

1  23    5.1 

1  22  53.0 

1  22  40.8 

1  22  28.6 

1  22  16.5 

1  22    4.3 

1.00 

1.22 

1160 

1  23  15.2 

1  23    3.0 

1  22  50.8 

1  22  38.6 

1  22  26.5 

1  22  14.3 

1.00 

1.22 

5  ^ 

1  23  25.3 

1  23  13.1 

1  23    0.9 

1  22  48.7 

1  22  36.5 

1  22  24.3 

+1.01 

-1.22 

■  10 

1  23  35.6 

1  23  23.4 

1  23  11.1 

1  22  58.9 

1  22  46.6 

1  22  34.4 

1.02 

1.22 

■  20 

1  23  45.9 

1  23  33.6 

1  23  21.4 

1  23    9.1 

1  22  56.9 

1  22  44.6 

1.03 

1.23 

■so 

1  23  56.3 

1  23  44.0 

1  23  31.7 

1  23  19.5 

1  23    7.2 

1  22  54.9 

1.04 

1.23 

■  40 

1  24    6.8 

1  23  54.5 

1  23  42.2 

1  23  29.9 

1  23  17.6 

1  23    5.3 

1.05 

1.23 

■  60 

1  24  17.4 

1  24    5.0 

1  23  52.7 

1  23  40.4 

1  23  28.0 

1  23  15.7 

+1.06 

-1.23 

II  0 

1  24  28.0 

1  24  15.7 

1  24    3.3 

1  23  51.0 

1  23  38.6 

1  23  26.2 

1.06 

1.24 

■  10 

1  24  38.8 

1  24  26.4 

1  24  14.0 

1  24    1.6 

1  23  49.3 

1  23  36.9 

1.07 

1.24 

1120 

1  24  49.6 

1  24  37.2 

1  24  24.8 

1  24  12.4 

1  24    0.0 

1  23  47.6 

1.08 

1.24 

1190 

1  25    0.6 

1  24  48.2 

1  24  35.7 

1  24  23.3 

1  24  10.8 

1  23  58.4 

1.09 

1.24 

1140 

1  25  11.6 

1  24  59.2 

1  24  46.7 

1  24  34.2 

1  24  21.7 

1  24    9.3 

+1.10 

-1.25 

1160 

1  25  22.7 

1  25  10.2 

1  24  67.7 

1  24  45.2 

1  24  32.7 

1  24  20.2 

1.11 

1.25 

t7    0 

1  25  34.0 

1  25  21.4 

1  25    8.9 

1  24  56.4 

1  24  43.9 

1  24  31.3 

1.12 

1.25 

mo 

1  25  45.2 

1  25  32.7 

I  25  20.1 

1  25    7.6 

1  24  55.1 

1  24  42.5 

1.13 

1.25 

t7  20 

1  25  56.6 

1  25  44.1 

1  25  31.5 

1  25  18.9 

1  25    6.3 

1  24  53.8 

1.14 

1.26 

17  so 

1  26    8.1 

1  25  55.5 

1  25  42.9 

1  25  30.3  '■  1  25  17.7 

1  25    5.1 

+1.15 

-1.26 

T40 

1  26  19.7 

1  26    7.1 

1  25  54.5 

1  25  41.8 

1  25  29.2 

1  25  16.5 

1.16 

1.26 

7  50 

1  26  31.4 

1  26  18.7 

1  26    6.1 

1  25  53.4 

1  25  40.8 

1  25  28.1 

1.16 

1.27 

8    0 

1  26  43.2 

1  26  30.5 

1  26  17.8 

1  26    5.1 

1  25  52.4 

1  25  39.7 

1.17 

1.27 

8  10 

1  26  55.1 

1  20  42.3 

1  26  29.6 

1  26  16.9 

1  26    4.2 

1  25  51.5 

1.18 

1.27 

8  20 

1  27    7.0 

1  26  54.3 

1  26  41.5 

1  26  28.8 

1  26  16.0 

1  26    3.3 

+1.19 

-1.27 

8  30 

1  27  19.1 

1  27    6.3 

1  26  53.5 

1  26  40.8 

1  26  28.0 

1  26  15.2 

1.20 

1.28 

8  40 

1  27  31.3 

1  27  18,5 

1  27    5.7 

1  26  52.9 

1  26  40.0 

1  26  27.2 

1.21 

1.28 

8  60 

1  27  43.6 

1  27  30.7 

1  27  17.9 

1  27    5.0 

1  26  52.2 

1  26  39.4 

1.22 

1.28 

0    0 

1  27  55.9 

1  27  43.1 

1  27  30.2 

1  27  17.3 

1  27    4.5 

1  26  51.6 

1.23 

1.29 

0  10 

1  28    8.4 

1  27  55.5 

1  27  42.6 

1  27  29.7 

1  27  16.8 

1  27    3.9 

+1.24 

-1.29 

0  20 

1  28  21.0 

1  28    8.1 

1  27  55.1 

1  27  42.2 

1  27  29.3 

1  27  16.4 

1.26 

1.29 

0  80 

1  28  33.7 

1  28  20.7 

1  28    7.8 

1  27  54.8 

1  27  41.9 

1  27  28.9 

1.27 

1.30 

0  40 

1  28  46.5 

1  28  33.5 

1  28  20.5 

1  28    7.5 

1  27  54.5 

\  \  11  ^\.t> 

\    \.^ 

\    Y3J^ 

060   J 
>   0   1 

1  28  59.4 
1  29  12,4  1 

1  28  46.4 
1  28  69.4  1 

1  28  33.4 

1  28  20.3  \  1  2&    1.Z 

\\2n  b\.*^ 

A   v'tf 

A   ^as^ 

1  28  46.3 

1  28  33.2 

\  1  2a  20.^ 

l\\7&  1 

.\\  a-y: 

5ft\  -^3^. 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1917. 


"\DccL 

1 
88**  61'  40^' 

88^  61'  60^' 

88**  62'  0" 

88*  52'  10" 

88**  62'  20" 

88*  62'  30" 

Variitk 

r 

Lat/\^ 

rofut 

•  t 

•    /    tr 

•        t         n 

•  /  // 

•  #  // 

9        t         n 

9            t             ft 

n 

40  0 

1  29  12.4 

1  28  69.4 

1  28  46.3 

1  28  33.2 

I  28  20.2 

1  28  7.1 

+1.30 

40  10 

1  29  26.6 

1  29  12.4 

1  28  69.4 

1  28  46.3 

1  28  33.2 

1  28  20.1 

1.31 

40  20 

1  29  38.8 

1  29  26.7 

1  29  12.6 

1  28  69.4 

1  28  46.3 

1  28  33.2 

1.32 

40  30 

1  29  62.1 

1  29  39.0 

1  29  26.8 

1  29  12.7 

1  28  69.6 

1  28  46.4 

IJSZ 

40  40 

1  30  6.6 

1  29  62.4 

1  29  39.2 

1  29  26.0 

1  29  12.8 

1  28  59.6 

IM 

40  60 

1  30  19.1 

1  30  6.9 

1  29  62.7 

1  29  39.6 

1  29  26.3 

1  29  13.0 

+1.35 

41  0 

1  30  32.8 

1  30  19.6 

1  30  6.3 

1  29  63.1 

1  29  39.8 

1  29  26.6 

L37 

41  10 

1  30  46.6 

1  30  33.3 

1  30  20.1 

1  30  6.8 

1  29  63.6 

1  29  40.2 

1^ 

41  20 

1  31  0.6 

1  30  47.2 

1  30  33.9 

1  30  20.6 

1  30  7.3 

1  29  53.9 

1.39 

41  30 

1  31  14.6 

1  31  1.2 

1  30  47.9 

1  30  34.6 

1  30  21.2 

1  30  7.8 

1.40 

41  40 

1  31  28.7 

1  31  15.3 

1  31  2.0 

1  30  48.6 

1  30  35.2 

1  30  21.8 

+1.41 

41  60 

1  31  43.0 

1  31  29.6 

1  31  16.2 

1  31  2.7 

1  30  49.3 

1  30  35.9 

1.42 

42  0 

1  31  67.4 

1  31  43.9 

1  31  30.6 

1  31  17.0 

1  31  3.6 

1  30  60.1 

1.43 

42  10 

1  32  11.9 

1  31  68.4 

1  31  44.9 

1  31  31.4 

1  31  17.9 

1  31  4.4 

1.45 

42  20 

1  32  26.6 

1  32  13.0 

1  31  69.6 

1  31  46.0 

1  31  32.4 

1  31  18.9 

1.46 

42  30 

1  32  41.3 

1  32  27.7 

1  32  14.2 

1  32  0.6 

1  31  47.0 

1  31  33.5 

+1.47 

42  40 

1  32  66.2 

1  32  42.6 

1  32  29.0 

1  32  16.4 

1  32  1.8 

1  31  48.2 

1.48 

42  60 

1  33  11.2 

1  32  67.6 

1  32  43.9 

1  32  30.3 

1  32  16.7 

1  32  3.0 

1.50 

43  0 

1  33  26.4 

1  33  12.7 

1  32  69.0 

1  32  46.3 

1  32  31.7 

1  32  18.0 

1.51 

43  10 

1  33  41.6 

1  33  27.9 

1  33  14.2 

1  33  0.5 

1  32  46.8 

1  32  33.1 

1.52 

43  20 

1  33  67.0 

1  33  43.3 

1  33  29.6 

1  33  16.8 

1  33  2.0 

1  32  48.3 

+1.54 

43  30 

1  34  12.6 

1  33  68.8 

1  33  46.0 

1  33  31.2 

1  33  17.4 

1  33  3.6 

1.55 

43  40 

1  34  28.3 

1  34  14.4 

1  34  0.6 

1  33  46.8 

1  33  33.0 

1  33  19.1 

IM 

43  60 

1  34  44.1 

1  34  30.2 

1  34  16.3 

1  34  2.6 

1  33  48.6 

1  33  34.7 

1.58 

44  0 

1  36  0.0 

1  34  46.1 

1  34  32.2 

1  34  18.3 

1  34  4.4 

1  33  50.6 

1.59 

44  10 

1  36  16.1 

1  36  2.2 

1  34  48.2 

1  34  34.3 

1  34  20.3 

1  34  6.4 

+1.61 

44  20 

1  35  32.3 

1  36  18.4 

1  36  4.4 

1  34  60.4 

1  34  36.4 

1  34  22.4 

1.62 

44  30 

1  35  48.7 

1  36  34.7 

1  36  20.7 

1  36  6.6 

1  34  62.6 

1  34  38.6 

1.63 

44  40 

1  36  5.2 

1  35  51.2 

1  35  37.1 

1  35  23.0 

1  35  9.0 

1  34  54.9 

1.64 

44  50 

1  36  21.9 

1  36  7.8 

1  35  53.6 

1  35  39.5 

1  35  25.4 

1  35  11.3 

1.66 

45  0 

1  36  38.7 

1  36  24.5 

1  36  10.4 

1  35  56.2 

1  35  42.1 

1  35  27.9 

+1.68 

45  10 

1  36  55.6 

1  36  41.4 

1  36  27.2 

1  36  13.0 

1  35  58.9 

1  35  44.7 

1.69 

45  20 

1  37  12.7 

1  36  58.5 

1  36  44.2 

1  36  30.0 

1  36  15.8 

1  36  1.6 

1.71 

45  30 

1  37  29.9 

1  37  15.7 

1  37  1.4 

1  36  47.1 

1  36  32.9 

1  36  18.6 

1.72 

45  40 

1  37  47.3 

1  37  33.0 

1  37  18.7 

1  37  4.4 

1  36  50.1 

1  36  35.8 

1.74 

45  50 

1  38  4.9 

1  37  50.5 

1  37  36.2 

1  37  21.8 

1  37  7.5 

1  36  53.1 

+1.75 

46  0 

1  38  22.6 

1  38  8.2 

1  37  53.8 

1  37  39.4 

1  37  25.0 

1  37  10.6 

1.77 

46  10 

1  38  40.5 

1  38  26.0 

1  38  11.6 

1  37  57.1 

1  37  42.7 

1  37  28.3 

1.78 

46  20 

1  38  58.5 

1  38  44.0 

1  38  29.5 

1  38  15.0 

1  38  0.5 

1  37  46.1 

1.80 

46  30 

1  39  16.7 

1  39  2.1 

1  38  47.6 

1  38  33.1 

1  38  18.5 

1  38  4.0 

1.82 

46  40 

1  39  35.0 

1  39  20.4 

1  39  5.9 

1  38  51.3 

1  38  36.7 

1  38  22.1 

+1.83 

46  50 

1  39  53.5 

1  39  38.9 

1  39  24.3 

1  39  9.7 

1  38  55.0 

1  38  40.4 

1.85 

47  0 

1  40  12.2 

1  39  57.5 

1  39  42.9 

1  39  28.2 

1  39  13.5 

1  38  58.9 

1.86 

47  10 

1  40  31.0 

1  40  16.3 

1  40  1.6 

1  39  46.9 

1  39  32.2 

1  39  17.5 

1.S8 

47  20 

1  40  50.1 

1  40  35.3 

1  40  20.5 

1  40  5.8 

1  39  51.0 

1  39  36.3 

1.90 

47  30 

1  41  9.2 

1  40  54.4 

1  40  39.6 

1  40  24.8 

1  40  10.0 

1  39  55.2 

+1.92 

47  40 

1  41  28.6 

1  41  13.8 

1  40  58.9 

1  40  44.0 

1  40  29.2 

1  40  14.3 

1.93 

47  50 

I  41  48.1 
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1  40  48.5 

1  40  33.6 
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1  41  32.6 

+2.00 

48  30 
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1  42  53.0 

1  42  37.9 

1  42  22.8 

1  42  7.7 

1  41  52.6 

2.02 

48  40 

1  43  28.5 

1  43  13.4 

1  42  58.2 

1  42  13.1 

1  42  27.9 

1  42  12.8 

2.04 

48  50 

1  43  49.2 

1  43  34.0 

1  43  18.8 

1  43  3.6 

1  42  48.4 

1  42  33.2 

2.06 

49  0 

1  44  10.0 

1  43  54.7 

1  43  39.5 

1  43  24.2  1  43  9.0 

1  42  53.8 

2.08 

49  10 

1  44  31.0 

1  44  15.7 

1  44  0.4 

1  43  45.1  1  1  43  29.8 

1  43  14.5 

+2.10 

49  20 

1  44  52.2 

1  44  36.9 

1  44  21.5 

1  44  6.2  1  43  50.8 

1  43  35.5 
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49  30 

1  45  13.6 
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1  44  27.4 
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AZIMUTH  OF  POLARIS  AT  ELONGATION,  1917. 


VariaUon  for— 

88**  51'  W  88°  bV  5(K^  88°  52'  (/' 

88°  52'  10'' 

88°  52'  20" 

88°  52'  30" 

1 

0         f          n 

rofLat. 

l"of*. 

•        1         n 

; 

9              t               ft 

o         f          n 

ft 

II 

1  46  19.1 

1  46    3.5 

1  45  47.9 

1  45  32.4 

1  45  16.8 

1  45    1.3 

+2.20 

-1.56 

1  46  41.3 

1  46  25.7 

1  46  10.1 

1  45  54.4 

1  45  38.8 

1  45  23.2 

2.22 

1.56 

1  47    3.7 

1  46  48.1 

1  46  32.4 

1  46  16.7 

1  46    1.1 

1  45  45.4 

2.24 

1.57 

1  47  26.4 

1  47  10.6 

1  46  54.9 

1  46  39.2 

1  46  23.5 

1  46    7.7 

2.26 

1.57 

1  47  49.2 

1  47  33.5 

1  47  17.7 

I  47     1.9 

1  46  46.1 

1  46  30.3 

2.28 

1.58 

1  48  12.3 

1  47  56.5 

1  47  40.6 

1  47  24.8 

1  47    9.0 

1  46  53.1 

+2.30 

-1.58 

1  48  35.6 

1  48  19.7 

1  48    3.8 

1  47  47.9 

1  47  32.0 

1  47  16.1 

2.33 

1.59 

1  48  59.1 

1  48  43.2 

1  48  27.2 

1  48  11.3 

1  47  55.3 

1  47  39.4 

2.35 

1.59 

1  49  22.9 

1  49    6.9 

1  48  50.9 

1  48  34.9 

1  48  18.9 

1  4S    2.9 

2.37 

1.60 

1  49  46.9 

1  49  30.8 

1  49  14.7 

1  48  58.7 

1  48  42.6 

1  48  26.5 

2.39 

1.61 

1  50  11.1 

1  49  55.0 

1  49  38.8 

1  49  22.7 

1  49    6.6 

1  48  50.4 

+2.42 

-1.61 

1  50  35.5 

1  50  19.4 

1  50    3.2 

1  49  47.0 

1  49  30.8 

1  49  14.6 

2.44 

1.62 

1  51    0.2 

1  50  44.0 

1  50  27.7 

1  50  11.5 

1  49  55.2 

1  49  39.0 

2.46 

1.62 

1  51  25.1 

1  51    8.8 

1  50  52.5 

1  50  36.2 

1  50  19.9 

1  50    3.6 

2.49 

1.63 

1  51  50.3 

1  51  34.0 

1  51  17.6 

1  51     1.2 

1  50  44.8 

1  50  28.5 

2.51 

1.64 

1  52  15.7 

1  51  59.3 

1  51  42.9 

1  51  26.4 

1  51  10.0 

1  50  53.6 

+2.54 

-1.64 

1  52  41.4 

1  52  24.9 

1  52    8.4 

1  51  51.9 

1  51  35.4 

1  61  18.9 

2.56 

1.65 

1  53    7.3 

1  52  50.8 

1  52  34.2 

1  52  17.7 

1  52    1.1 

1  51  44.5 

2,59 

1.66 

1  53  33.5 

1  53  16.9 

1  53    0.3 

1  52  43.6 

1  52  27.0 

1  52  10.4 

2.61 

1.66 

1  54    0.0 

1  53  43.3 

1  53  26.6 

1  53    9.9 

1  52  53.2 

1  52  36.5 

2.64 

1.67 

1  54  26.7 

1  54    9.9 

1  63  53.2 

1  53  36.4 

1  53  19.7 

1  53    2.9 

+2.67 

-1.68 

1  54  53.6 

1  54  36.8 

1  54  20.0 

1  54    3.2 

1  53  46.4 

1  53  29.6 

2.69 

1.68 

1  55  20.9 

1  55    4.0 

1  54  47.1 

1  54  30.2 

1  54  13.4 

1  53  56.5 

2.72 

1.69 

1  55  48.4 

1  55  31.5 

1  55  14.5 

1  54  57.6 

1  54  40.6 

1  54  23.7 

2.75 

1.69 

1  56  16.2 

1  55  59.2 

1  55  42.2 

1  55  25.1 

1  55    8.1 

1  54  51.1 

2.78 

1.70 

1  56  44.3 

1  56  27.2 

1  56  10.1 

1  55  53.0 

1  55  35.9 

1  55  18.8 

+2.80 

-1.71 

1  57  12.7 

1  56  55.5 

1  56  38.3 

1  56  21.2 

1  56    4.0 

1  55  46.9 

2.83 

1.72 

1  57  41.3 

1  57  24.1 

1  57    6.9 

1  56  49.6 

1  56  32.4 

1  56  15.2 

2.86 

1.72 

1  58  10.3 

1  57  53.0 

1  57  35.7 

1  57  18.4 

1  57    1.1 

1  56  43.8 

2.89 

1.73 

1  58  39.5 

1  58  22.2 

1  58    4.8 

1  57  47.4 

1  57  30,1 

1  57  12.7 

2.92 

1.74 

1  59    9.1 

1  58  51.6 

1  58  34.2 

1  58  16.8 

1  57  59.3 

1  57  41.9 

+2.95 

-1.74 

1  59  39.0 

1  59  21.4 

1  59    3.9 

1  58  46.4 

1  58  28.9 

1  58  11.4 

2.98 

1.75 

2    0    9.1 

1  59  51.6 

1  59  34.0 

1  59  16.4 

1  58  58.8 

1  58  41.2 

3.01 

1.76 

2    0  39.6 

2    0  22.0 

2    0    4.3 

1  59  46.6 

1  59  29.0 

1  59  11.4 

3.04 

1.76 

2    1  10.4 

2    0  52.7 

2    0  35.0 

2    0  17.2 

1  59  59.5 

1  59  41.8 

3.08 

1.77 

2    1  41.6 

2    1  23.8 

2     1    6.0 

2    0  48.1 

2    0  30.3 

2    0  12.5 

+3.11 

-1.78 

2    2  13.1 

2    1  55.2 

2     1  37.3 

2    1  19.4 

2    1    1.5 

2    0  43.6 

3.14 

1.79 

2    2  44.9 

2    2  26.9 

2    2    8.9 

2    1  51.0 

2    1  33.0 

2    1  15.0 

3.18 

1.80 

2    3  17.0 

2    2  59.0 

2    2  40.9 

2    2  22.9 

2    2    4.8 

2    1  46,8 

3.21 

1.80 

2    3  49.5 

2    3  31.4 

2    3  13.2 

2    2  55.1 

2    2  37.0 

2    2  18.9 

3,24 

1.81 

2    4  22.3 

2    4    4.1 

2    3  45.9 

2    3  27.7 

2    3    9.5 

2    2  51.3 

+3.28 

-1.82 

2    4  55.5 

2    4  37.2 

2    4  19.0 

2    4    0.7 

2    3  42.4 

2    3  24.1 

3.32 

1.83 

2    5  29.1 

2    5  10.7 

2    4  52.4 

2    4  34.0 

2    4  15.6 

2    3  57.2 

3.35 

1.84 

2    6    3.0 

2    5  44.6 

2    5  26.1 

2    5    7.7 

2    4  49.2 

2    4  30.8 

3.38 

1.84 

2    6  37.3 

2    6  18.8 

2    6    0.2 

2    5  41.7 

2    5  23.2 

2    5    4.6 

3.42 

1.85 

2    7  12.0 

2    6  53.4 

2    6  34.7 

2    6  16.1 

2    5  57.5 

2    5  38.9 

+3.46 

-1.86 

2    7  47.0 

2    7  28.3 

2    7    9,6 

2    6  50.9 

2    6  32.2 

2    6  13.5 

3.50 

1.87 

2    8  22.5 

2    8    3.7 

2    7  44.9 

2    7  26.1 

2    7    7.3 

2    6  48.5 

3.54 

1.88 

2    8  58.3 

2    8  39.4 

2    8  20.6 

2    8    1.7 

2    7  42.8 

2    7  23.9 

3.58 

1.89 

2    9  34.6 

2    9  15.6 

2    8  56.6 

2    8  37.7 

2    8  18,7 

2    7  59.7 

3.62 

1.90 

2  10  11.2 

2    9  52.2 

2    9  33.1 

2    9  14.0 

2    8  55.0 

2    8  35.9 

+3.66 

-1.91 

2  10  48.3 

2  10  29.1 

2  10  10.0 

2    9  50.8 

2    9  31.7 

2    9  12.6 

3.71 

1.91 

2  11  25.8 

2  11    6.5 

2  10  47.3 

2  10  28.1 

2  10    8.8 

2    9  49.6 

3.75 

1.92 

2  12    3.7 

2  11  44.4 

2  11  25.0 

2  11    5.7 

2  10  46.4 

2  10  27.0 

3.79 

1.93 

2  12  42.0 

2  12  22.6 

2  12    3.2 

2  11  43.8 

2  11  24.3 

2  11    4.9 

3.84 

1.94 

2  13  20.8 

2  13    1.3 

2  12  41.8 

2  12  22.3 

2  12    2.7 

2  11  43.2 

+3.88 

-1.95 

2  14    0.0 

2  13  40.4 

2  13  20.8 

2  13    1.2 

2  12  41.6 

2  12  22.0 

3.92 

1.96 

2  14  39.7 

2  14  20.0 

2  14    0.3 

2  13  40.6 

2  13  20.9 

2  13    1.2 

3.97 

^     1,97 

2  15  19.9     2  15    0.1  , 

2  14  40.3 

2  14  20.5 

1  2  14    0.^ 

y  2  Yi  Aft.*^ 

\    *kSa 

\    ^.S^ 

2  16    0.5     2  15  40.6  /  2  15  20.7 

2  15    0.8  1  2  14  40.^ 

WW'IV.^ 

A     'S.,^ 

A  ^.»^ 

2  16  41.6  1 2  16  21.6  /  2  16     1.6     2  15  41.6  \  2  15  IXS 

A2\^    \ 

&\  v^: 

\\\  -^s 

0^1917 
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3>nCINa  TO  ELONGATION  OBSERVATIONS  MADE  NEAR  ELONGATION. 


rth 

lone. 

1*»    (K 

1°  lO' 

1**  20^ 

V  30^ 

V  4(y 

1**  50^ 

2«    (/ 

2°  lO' 

Azimuth      >^ 
at  Blongyy^ 

\ 

y^  Time.* 

// 

»/ 

tt 

// 

tt 

// 

tt 

// 

m 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

0.0 

0.0 

0.0 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

+  0.1 

+  0.2 

+  0.2 

0.2 

0.2 

0.3 

0.3 

0.3 

2 

0.8 

0.4 

0.4 

0.5 

0.5 

0.6 

0.6 

0.7 

3 

0.5 

0.6 

0.7 

0.8 

0.9 

1.0 

1.1 

1.2 

4 

+  0.9 

+  1.0 

+  1.1 

+  1.3 

+  1.4 

+  1.6 

+  1.7 

+  1.9 

5 

1.2 

1.4 

1.6 

1.8 

2.1 

2.3 

2.5 

2.7 

6 

1.7 

2.0 

2.2 

2.5 

2.8 

3.1 

3.4 

3.7 

7 

2.2 

2.6 

2.9 

3,3 

3.7 

4.0 

4.4 

4.8 

8 

2.8 

3.2 

3.7 

4.2 

4.6 

5.1 

5.6 

6.0 

9 

+  3.4 

+  4.0 

+  4.6 

+  5.1 

+  5.7 

+  6.3 

+  6.9 

+  7.4 

10 

4.1 

4.8 

5.5 

6.2 

6.9 

7.6 

8.3 

9.0 

11 

4.9 

5.8 

6.6 

7.4 

8.2 

9.0 

9.9 

10.7 

12 

5.8 

6.8 

7.7 

8.7 

9.7 

10.6 

11.6 

12.6 

13 

6.7 

7.8 

9.0 

10.1 

11.2 

12.3 

13.4 

14.6 

14 

+  7.7 

+  9,0 

+10.3 

+11.6 

+12.8 

+14.1 

+15.4 

+16.7 

15 

8.8 

10.2 

11.7 

13.2 

14.6 

16.1 

17.5 

19.0 

16 

9.9 

11.5 

13.2 

14.9 

16.5 

18.2 

19.8 

21.5 

17 

11.1 

12.9 

14.8 

16.7 

18.5 

20.4 

22.2 

24.1 

18 

12.4 

14.4 

16.5 

18.6 

20.6 

22.7 

24.7 

26.8 

19 

+13.7 

+16.0 

+18.3 

+20.6 

+22.8 

+25.1 

+27.4 

+29.7 

20 

15.1 

17.6 

20.1 

22.7 

25.2 

27.7 

30.2 

32.7 

21 

16.6 

19.3 

22.1 

24.9 

27.6 

30.4 

33.2 

35.9 

22 

18.1 

21.1 

24.2 

27.2 

30.2 

33.2 

36.2 

39.3 

23 

19.7 

23.0 

26.3 

29.6 

32.9 

36.2 

39.5 

42.8 

24 

+21.4 

+25.0 

+28.5 

+32.1 

+35.7 

+39.2 

+42.8 

+46.4 

25 
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2*»  lO' 

2o  20^ 

2*»  30^ 

2**  40^ 

2*»  50^ 

3*»    (/ 

3*  lO' 

3**  20^ 

Azimutfa     y/^ 
at  Elong^/^ 

\ 

y^     Time.* 

tt 

n 

tt 

tt 

// 

tt 

tt 

tt 

m 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

+  0.1 

1 

0.3 

0.3 

0.4 

0.4 

0.4 

0.4 

0.4 

0.5 

2 

0.7 

0.7 

0.8 

0.8 

0.9 

0.9 

1.0 

1.0 

3 

1.2 

1.3 

1.4 

1,5 

1.6 

1.6 

1.7 

1.8 

4 

+  1.9 

+  2.0 

+  2.1 

+  2.3 

+  2.4 

+  2.6 

+  2.7 

+  2.9 

5 

2.7 

2.9 

3.1 

3.3 

3.5 

3.7 

3.9 

4.1 

6 

3.7 

3.9 

4.2 

4.5 

4.8 

5.0 

5.3 

5.6 

7 

4.8 

5.1 

5.5 

5.9 

6.2 

6.6 

7.0 

7.3 

8 

6.0 

6.5 

7.0 

7.4 

7.9 

8.3 

8.8 

9.3 

9 

+  7.4 

+  8.0 

+  8.6 

+  9.2 

+  9.7 

+10.3 

+10.9 

+11.4 

10 

9.0 

9,7 

10.4 

11.1 

11.8 

12.4 

13.1 

13.8 

11 

10.7 

11.5 

12.3 

13.2 

14.0 

14.8 

15.6 

16.5 

12 

12.6 

13.5 

14.5 

15.4 

16.4 

17.4 

18.4 

19.3 

13 

14.6 

15.7 

16.8 

17.9 

19.0 

20.2 

21.3 

22.4 

14 

+16.7 

+18.0 

+19.3 

+20.6 

+21.9 

+23.1 

+24.4 

+25.7 

15 

19.0 

20.5 

21.9 

23.4 

24.9 

26.3 

27.8 

29.3 

16 

21.5 

23.1 

24.8 

26.4 

28.1 

29.7 

31.4 

33.0 

17 

24.1 

25.9 

27.8 

29.6 

31,5 

33.3 

35.2 

37.0 

18 

26.8 

28.9 

30.9 

33.0 

35.1 

37.1 

39.2 

41.3 

19 

+29.7 

+32.0 

+34.3 

+36.6 

+38.8 

+41.1 

+43.4 

+45.7 

20 

32.7 

35.3 

37.8 

40.3 

42.8 

45.3 

47.9 

50.4 

21 

35.9 

38.7 

41.5 

44.2 

47.0 

49.8 

52.5 

55.3 

22 

39.3 

42.3 

45.3 

48.3 

51.4 

54.4 

57.4 

60.4 

23 

42.8 

46.0 

49.3 

52.6 

55.9 

59.2 

\        ^ 

/ 

+46a\ 

+49.9  1 

+53.5 

+57.1 

+60.7 

,    +64.2 

/  Umtb  tnm  elangmtion. 


708 


TABLE  VI. 


FOR  FINDING  THE  TIMES  OF  UPPER  AND  LOWER  CULMINATION  OF  POl 
1917,   FROM  THE   OBSERVED  TIMES  WHEN  THE   STAR   IS  ON  THE 
VERTICAL  CIRCLE  WITH  THE  STARS  C  URS^  MAJORIS  (MIZAR)  SUB 
AND  d  CASSIOPEIA  SUB  POLO,  RESPECTn^LY. 

Except  at  high  latitudes,  the  pole  star  at  either  upper  or  lower  culmination 
simple  and  convenient  method  for  laying  down  a  meridian  line  on  the  earth's  surface  at: 
in  the  northern  hemisphere.    When  the  local  time  is  unknown  and  accurate  astronomical  ii 
ments  are  not  available,  the  time  of  culmination  of  Polaris  may  be  found  by  obsemag 
instant  when  Polaris  is  vertically  above  (has  the  same  azimuth  as)  ^  Urste  Majoris  (Mizar) 
the  pole,  or  d  Cassiopeise  below  the  pole.    In  the  former  case,  for  the  year  1917, 
approaching  upper  culmination  and  in  the  latter  case  it  is  approaching  lower  culmination, 
mean  time  interval  which  elapses  between  either  of  the  observed  times  above  mentLoned 
upper  or  lower  culmination,  as  the  case  may  be,  is  given  ior  ^  Ursce  Majoris  and  d  CMBiopewi 
ten-day  intervals  in  the  following  table.    This  method  can  not  be  used  at  places  sooth  of 
north  latitude. 


C  URSiEE  MAJORTR  (MIZAR). 
(Upper  culmination  of  Polarlt.) 

3  CASSIOPEIJC. 
(Lower  culminatioii  of  Polark.) 

Date. 

Lat. 

40*» 

45*> 

50*> 

55*» 

60*» 

DateN 

Lat. 

35*» 

40*» 

45** 

50« 

6B» 

Jan. 

1 
11 
21 

m     8 
9  26 
9  16 
9    5 

m     8 
9  24 
9  14 
9    3 

m     8 

9  22 
9  12 
9    1 

m     8 
9  19 
9    9 
8  59 

m     8 
9  16 
9    6 
855 

Jan. 

1 
11 
21 

m     8 

10  33 
10  22 
10  12 

m     8 
10  35 
10  24 
10  14 

m     8 
10^6 
10  26 
10  15 

m    1 
10  39 
10  28 
10  18 

■  1 

10  d 
ion 
10  i 

Feb. 

31 
10 
20 

8  54 

8  44 
8  35 

8  53 
8  43 
8  34 

8  51 
8  41 
8  32 

8  48 
8  38 
8  29 

8  45 
8  35 
8  26 

Feb. 

31 
10 
20 

10    1 
9  51 
9  42 

10    3 
9  52 
9  43 

10    4 
9  54 
9  46 

10    7 
9  57 
9  47 

1^1 

901 

Mar. 

2 

8  28 

8  26 

8  24 

8  22 

8  18 

Mar. 

2 
12 
22 

9  34 
9  28 
9  23 

9  35 
9  29 
9  25 

9  37 
9  31 
9  27 

9  39 
933 
9  29 

9  4S' 

931 
9  31 

June 

30 

9  11 

9  10 

9    8 

9    5 

9    2 

July 

10 
20 
30 

9  23 
9  34 
9  44 

9  21 
9  32 
9  43 

9  19 
9  30 
9  40 

9  16 
9  27 
9  38 

9  12 
9  23 
9  34 

Apr. 

1 

11 
21 

9  21 
9  20 
9  22 

9  22 
9  22 
9  24 

9  24 
9  23 
9  25 

9  26 
9  26 
9  28 

929 
928 
930 

Aug. 

9 
19 
29 

9  55 
10    5 
10  14 

9  53 
10    3 
10  12 

9  51 
10    1 
10    9 

9  48 

9  58 

10    7 

9  44 

9  54 

10    3 

May 

1 

11 
21 

9  26 
9  32 
9  39 

9  28  1 
9  33 
9  40 

9  29 
9  34 
9  42 

9  31 
9  37 
9  44 

934 
1   940 
,   9  47 

Sept. 

8 
18 
28 

10  22 
10  28 
10  33 

10  20 
10  26 
10  31 

10  17 
10  24 
10  29 

10  14 
10  21 
10  26 

10  10 
10  17 
10  22 

June 

31 
10 
20 

9  47 

9  57 

10    8 

9  49 
9  59 

10    9 

1 

9  50 
10    0 
10  11 

9  53 
10    3 
10  13 

956 

10  6 
10  16 

Oct. 

8 
18 

28 

10  37 
10  39 
10  39 

10  35 
10  37 
10  38 

10  33 
10  35 
10  35 

10  29 
10  31 
10  32 

10  26 
10  28 
10  28 

July 

30 
10 
20 

10  19 
10  30 
10  41 

10  20 
10  32 
10  43 

10  22 
10  33 
10  44 

10  24  .  10  27 
10  36    10  39 
10  47    10  50 

Nov. 

7 
17 
27 

10  38 
10  35 
10  30 

10  36 
10  33 
10  28 

10  34 
10  31 
10  26 

10  31 
10  28 
10  23 

10  27 
10  24 
10  19 

July 

30 

10  52 

10  54 

10  56 

10  59 

11  2 

Nov. 

27 

11  39 

11  41 

11  43 

11  46    11  49 

Doc. 

7 

17 
27 

10  24 
10  16 
10     7 

10  22 
10  14 
10     5 

10  19 
10  12 
10    3 

10  16 
10    8' 
10    0! 

10  13 

10    5 

9  56 

Dec;. 

/ 
17 
27 

11  32 
11  24 
11  15 

11   34; 

11  26, 
11  17 

11  36 
11  28 
11  18 

11  39 
11  31 
11  21 

1142 
1134 
1124 

31 

10    3 

10     1  1 

9  59 

9  56! 

9  52 

31 

11  11 

11  13  1 

11  14 

11  17 

1130 
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ARENT  PLACE,  TIME  OF  UPPER  CULMINATION,  AND  TIME  INTERVAL 
BETWEEN  UPPER  CULMINATION  AND  ELONGATION  EAST  OR  WEST,  OF 
POLARIS,  1917. 

Elie  local  mean  time  of  culmination  on  any  meridian  for  a  given  date  is  found  by  taking 
the  foUowing  table  the  Mean  Time  of  the  nearest  Greenwich  culmination,  and  applying  to 

0  product  of  the  Var.  per  Day  by  the  integral  number  of  intervening  days,  this  product 

1  numerically  additive  for  an  earlier  date  and  subtractive  for  a  later  date  than  that  given 
M  table;  and  by  applying  also  the  product  of  the  Var.  per  Hour  by  the  longitude  from 
Bwlch  expressed  in  hours  and  fractions  of  an  hour,  this  product  being  numerically  additive 
fiwt  longitudes  and  subtractive  for  West  longitudes. 

Hie  time  interval  between  upper  and  lower  culmination  is  12^  diminished  by  one-half  the 

rnkal  value  of  the  Var.  per  Day. 

The  last  column  below  applies  to  all  meridians. 


Upper  Ctilmination,  Meridian  of  Greenwich. 

Mean  Time 

Interval, 

Elongation 

mmtM 
Upper  Culm. 

tate. 

Aaoension. 

Apparent 
Decunation. 

Mean  Time. 

Var.  per 
Day. 

Var.  per 
Hoar. 

Lati- 
tude. 

h      m 
1     29 

e        / 

+88  51 

W.       E. 

W.            E. 

8 

// 

h    m     8 

m       8 

s 

e 

h      m 

D.       1 

89 

70.6 

6  47     7 

-3  56.9 

-9.87+ 

10 

+5  58.2- 

11 

79 

71.6 

6  -7  37 

3  57.0 

9.88 

12 

5  58.1 

21 

68 

71.9 

5  28    8 

3  57.0 

9.88 

14 

5  57.9 

31 

58 

71.5 

4  48  38 

3  56.9 

9.87 

16 

5  57.7 

lb.  10 

48 

70.5 

4    9    9 

3  56.9 

9.87 

18 

5  57.6 

20 

39 

69.0 

3  29  41 

-3  56.8 

-9.87+ 

20 

+5  57.4- 

v.     2 

31 

66.9 

2  50  14 

3  56.6 

9.86 

22 

5  57.2 

12 

25 

64.3 

2  10  49 

3  56.5 

9.85 

24 

5  57.0 

22 

20 

61.5 

1  31  25 

3  56.3 

9.84 

26 

5  56.8 

Mr.     1 

18 

58.5 

0  52    4 

3  56.0 

9.83 

28 

5  56.6 

11 

17 

55.3 

0  12  44 

-3  55.8 

-9.82+ 

30 

+5  56.4- 

20 

19 

52.2 

23  33  27 

3  55.6 

9.82 

32 

5  56.2 

30 

23 

49.3 

22  54  11 

3  55.4 

9.81 

34 

5  56.0 

or  10 

28 

46.7 

22  14  58 

3  55.3 

9.80 

36 

5  55.7 

20 

35 

44.4 

21  35  46 

3  55.1 

9.80 

38 

5  55.5 

30 

44 

42.5 

20  56  35 

-3  55.0 

-9.79+ 

40 

+5  55.2- 

ne    9 

54 

41.1 

20  17  26 

3  54.9 

9.79 

42 

5  54.9 

19 

64 

40.2 

19  38  17 

3  54.8 

9.78 

44 

5  54.7 

29 

75 

39.8 

18  59    9 

3  54.8 

9.78 

46 

5  54.3 

ly    9 

87 

40.0 

18  20    1 

3  54.8 

9.78 

48 

5  54.0 

19 

98 

40.7 

17  40  54 

-3  54.8 

-9.78+ 

50 

+5  53.6- 

29 

109 

42.0 

17    1  46 

3  54.8 

9.78 

52 

5  53.2 

«.    8 

120 

43.7 

16  22  37 

3  54.9 

9.79 

54 

5  52.8 

18 

130 

45.9 

15  43  28 

3  54.9 

9.79 

56 

5  52.3 

28 

139 

48.6 

15    4  18 

3  55.0 

9.79 

58 

5  51.8 

pt.    7 

147 

51.6 

14  25    7 

-3  55.2 

-9.80+ 

60 

+5  51.2- 

17 

154 

54.8 

13  45  55 

3  55.3 

9.80 

62 

5  50.5 

27 

160 

58.4 

13    6  41 

3  55.4 

9.81 

64 

5  49.8 

rt.     7 

164 

62.0 

12  27  26 

3  55.6 

9.82 

66 

5  48.9 

17 

166 

65.8 

11  48    9 

3  55.8 

9.82 

68 

5  47.8 

27 

167 

69.6 

11    8  51 

-3  55.9 

-9.83+ 

70 

+5  46.6- 

>v.    6 

165 

73.3 

10  29  31 

3  56.1 

9.84 

16 

162 

76.8 

9  50    9 

3  56.3 

9.85 

26 

158 

80.1 

9  10  45 

3  56.4 

9.85 

ic.    6 

152 

83.0 

8  31  20 

3  56.6 

9.86 

16 

144 

85.5 

7  51  53 

-3  56.8 

-9.87+ 

26 

135 

87.5 

7  12  25 

-3  56.9 

-9.87+ 

^  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC. 


lliere  are  in  general  use  three  diflPerent  kinds  of  time,  True  Solar  Time — 
K)  called  Apparent  Solar  Time — ^Mean  Solar  Time,  and  Sidereal  Time. 

True  or  AppareTU  Solar  Time  is  measured  by  the  diurnal  motion  of  the 
tn,  the  length  of  the  day  being  the  interval  between  two  successive  transits 
the  Sun  over  the  same  meridian,  and  the  time  of  day  being  the  hour-angle 
the  Sun  westward  from  the  meridian.  Owing  to  the  obliquity  of  the  ecliptic 
id  to  the  lack  of  uniformity  of  the  motion  of  the  Earth  in  its  orbit,  the  rate 
motion  of  the  Sun  in  hour-angle  and  the  length  of  the  apparent  solar  day 
e  not  constant.  Therefore  clocks  and  chronometers  can  not  be  regulated  to 
^parent  solar  time,  which  may,  however,  be  determined  by  observations  of 
le  Sun  when  visible. 

Mean  Solar  Time  is  measured  by  the  motion  of  a  fictitious  body  called  the 
ean  Sun,  which  is  supposed  to  move  uniformly  in  the  celestial  equator,  com- 
eting  the  circuit  in  one  tropical  year.  Since  mean  solar  time  is  uniform 
id  regular  in  its  passage,  clocks  and  watches  may  be  regulated  to  it,  and 
LOse  in  ordinary  use  are  usually  so  regulated. 

Mean  solar  time  can  not,  of  course,  be  determined  by  direct  observation, 
it  may  be  determined  indirectly  by  correcting  observations  of  the  Sim  for 
le  equation  of  time,  or  by  convertii^  to  mean  time  sidereal  time  determined 
f  observations  of  fixed  stars. 

The  Equation  of  Tims  is  the  difference  in  hour-angle  between  the  true  Sun 
ad  the  mean  Sun.  The  true  Sun  is  sometimes  before  and  sometimes  behind 
le  mean  Sun  by  an  amoimt  which  varies  from  zero  to  about  16  minutes.  The 
ijuation  of  time  is  given  for  Greenwich  mean  noon  on  pages  2-16  and  for 
riahington  apparent  noon  on  pages  514-521. 

The  Mean  Solar  Day  is  the  unit  of  mean  solar  time  and  is  equal  in  length 

0  the  mean  or  average  of  all  the  true  or  apparent  solar  days  of  the  year.  It 
lay  be  otherwise  defined  as  the  interval  of  time  elapsing  between  two  sue- 
nsive  transits  of  the  mean  Sun  across  the  meridian  of  any  place. 

Sidereal  Tims  or  star  time,  in  general  terms,  is  measured  by  the  diurnal 
totion  of  the  fixed  stars,,  or,  speaking  more  precisely,  by  the  diurnal  motion 
r  that  point  on  the  celestial  equator  called  the  vernal  equinox,  from  which 
le  li^t  ascensions  of  the  heavenly  bodies  are  measured.  Astronomical  clocks 
gulated  to  sidereal  time  are  called  sidereal  clocks.  Sidereal  time  may  be 
)termined  from  observations  of  stars  whose  right  ascensions  are  known. 

A  Sidereal  Day  is  very  nearly  the  length  of  time  in  which  the  Earth  rotates 

1  its  axis  and  is  accurateJj  defined  as  the  time  mV^xv^  \)^\i^^^\^  Vvi^  ^^^'- 


A.  M.,  civil  time,  is  January  8,  14",  astronomical  time;  and  Januai 
o'clock,  F.  M.,  civil  time,  is  January  9,  2",  astronomical  time. 

To  convert  Astronomical  JH»ne  into  Gmi  lime. — If  the  astronomical 
lees  than  twelve  hours,  write  P.  M.  after  it;  if  greater  than  twelve 
BubU«ct  twelve  hours  from  it,  mark  the  restilt  A.  M.,  and  add  one  to  tl 

To  convert  Solar  or  Sidereal  Time  of  any  meridwin  B  to  that  of  i 
meridian  A,  add  the  difference  of  longitude  expressed  in  time  when  A 
of  B,  and  subtract  the  difference  of  longitude  when  A  is  west  of  B. 

Greenwich  mean  time,  which  at  any  fixed  observatory  is  obt&ii 
a4>plying  the  longitude  to  the  local  mean  time,  on  board  ship  is  usuallj 
from  the  mean  time  chronometer  set  to  Greenwich  time. 

Greenwich  mean  noon  of  any  date  means  the  noon  at  the  beginnini 
astronomical  day. 

PAST  I.— THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREEN' 

Pages  2^17  coot^ia  for,  Greenwich  mean  noon  of  each  day  the 
Apparent  Bight  ^sceiuwm,  Apparent  Declination,  Semidiatneter,  Hoi 
PardUax,  True  Longitude,,  and  Latitude.  They  also  contain  the  Logor 
the  Radius  Vector  of  th»  Ear^,  the  Precession  in  Longitude,  the  Aula 
Longittide,  the  Aberration,  the  True  ObUqaity,  the  Equation  of  lime,  the  i 
7%n«  or  Bigfa  Ascension  of  Meim  Sun,  and  ^\ifi  Jtfcanv  Tvm«  of  Sidereal 
Adjoining  colxmniB  contain,  for  eacb.  Gt«eiiw«^  xiiftan  -aticia,  'CBa  ■Varm 
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mt  for  those  of  the  quantities  for  which  it  seemed  advisable  to  give  a  rate 

^notion.    By  multipljring  any  one  of  those  variations  by  the  hours  and 

|rtB  of  an  hour  from  Greenwich  mean  noon  and  adding  the  product  alge- 

(dcally  to  the  corresponding  quantity  at  noon,  we  obtain  an  approximate 

Ine  dt  the  quantity  in  question  for  any  given  Greenmch  mean  time.    If 

pat  exactness  is  desired,  the  value  of  the  hourly  variation  is  found  for  the 

M  halfway  between  Greenwich  mean  noon  and  the  given  Greenwich  mean 

pD  before  multiplying  by  the  hours  and  parts  of  an  hour  from  Greenwich 

isanoon. 

|.  It  is  to  be  noted  that  here,  as  elsewhere  throughout  the  volume,  the  posi- 

He  sign  used  with  declinations  or  latitudes  indicates  north  and  the  negative 

1^  south. 

j   The  Sun's  Apparent  Right  Ascension  and  Declination  are  ajBFected  both  by 

Hrration  and  by  nutation,  and  therefore  denote  the  apparent  position  of  the 

10  Sun.    The  Sun's  True  Longitude  is  the  true  geometric  longitude  not  cor- 

icted  for  aberration;  it  is  referred  to  the  true  equinox. 

•    The  Sun's  Latitude  is  referred  to  the  ecliptic  of  the  date. 

The  Sun's  Declination  is  required  whenever  that  body  is  observed  for  the 
ppose  of  finding  latitude,  local  time,  or  azimuth. 

The  Sun's  Semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
Hmr  limb  of  the  Sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular 
btance  between  the  limb  of  the  Sun  and  any  other  object  to  the  distance  from 
le  center  of  the  Sun. 

The  Horizontal  ParaMax  is  the  angle  subtended  by  the  equatorial  radius 
I  the  Earth,  as  seen  from  the  center  of  the  Sun. 

The  Precession  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
:  the  Sim  referred  to  the  mean  equinox  of  the  beginning  of  the  Besselian 
stitious  year,  i.  e.,  the  instant  when  the  Sun's  mean  longitude  is  280°,  in 
rder  to  refer  it  to  the  mean  equmox  of  date. 

The  Nutation  in  Longitude  is  the  quantity  to  be  applied  to  the  longitude 
:  a  body  referred  to  the  mean  cciuinox  of  date  in  order  to  refer  it  to  the  true 
[oinox,  short-period  terms  being  neglected. 

The  Aberration  is  the  quantity  to  be  subtracted  from  the  true  longitude 
r  the  Sim  in  order  to  obtain  its  apparent  longitude. 

The  True  Obliquity  is  the  inclination  of  the  Earth's  equator  to  the  ecliptic, 
lortrperiod  terms  being  neglected. 

The  corrections  to  the  values  of  the  nutation  and  the  obliquity  here  given, 
>  take  account  of  the  short-period  terms,  may  be  found  on  pages  215-216. 

The  Equalion  of  Time  is  the  apparent  time  of  Greenwich  mean  noon,  or 
le  hour  angle  of  the  true  Sun  at  that  instant.  When  interpolated  to  any 
ven  Greenwich  mean  time,  it  is  the  correction  to  be  applied  to  mean  time  in 
der  to  obtain  apparent  time. 

The  Sidereal  Time  of  Mean  Noon  is  the  right  ascension  of  the  mean  Sun 
.  Greenwich  mean  noon.  It  may  be  reduced  for  the  longitude  or  to  any 
reenwich  mean  time  by  using  the  hourly  variation,  +  9*.8665 ;  or  by  Table 
I,  page  693  of  this  volume,  for  reducing  intervals  of  mean  time  to  sidereal 
ne.  It  is  useful  in  converting  mean  time  to  sidetedi  Ximv!^.  ^^^x^X.^s^^'^s^ 
eenwicb  mean  time,  then  the  right  ascension,  ol  tYv^  'mewv^-vxaiot  NJw^^woaft 
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and  this  being  added  to  the  local  astronomical  mean  time,  i.  e.,  the  hour 
of  the  mean  Sim,  will  give  the  hour  angle  of  the  vernal  equinox,  or  the  sk 
time  required. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  pit 
also  used  in  converting  sidereal  time  to  mean  time.  Subtracting  the  let 
value  from  the  given  sidereal  time  gives  the  interval  of  sidereal  time  past 
and  that  is  converted  into  the  required  mean  time  by  subtracting  from 
corresponding  reduction  of  a  sidereal  interval  to  a  mean-time  interval, 
from  Table  11,  page  690  of  this  volume.  If  the  sidereal  interval  is  leas 
3™  56".555,  there  are  two  mean  times  corresponding  to  the  given  sidereal 
one  a  few  minutes  after  the  preceding  noon,  and  the  other  a  few  minutes  1 
the  following  noon,  the  mean  time  interval  between  these  two  mean 
being  23^  56°^  4*.09.  The  mean  time,  approximately  known,  will  always 
which  one  is  to  be  taken.  Instead  of  using  Table  IE,  the  reduction  of  a  su 
to  a  mean  time  interval  may  be  foimd  by  multipljring  —  9*.8296  by  the 
and  parts  of  an  hour  of  the  sidereal  interval. 

The  Mean  Time  of  Sidereal  Noon  is  the  niunber  of  hours,  minutes 
seconds  after  Greenwich  mean  noon  when  the  vernal  equinox  passe 
meridian  of  Greenwich;  it  may  be  reduced  to  any  other  meridian  by 
the  hourly  variation,  —  9*.8296,  to  effect  the  necessary  interpolatum,  ( 
reduction  may  be  taken  directly  from  Table  11.  In  the  same  way  the  i 
tion  may  be  made  to  any  Greenwich  sidereal  time,  and  the  result  will 
represent  24^  —  Right  Ascension  of  the  Mean  Sun.  This  column  may  b< 
veniently  used  for  converting  sidereal  to  mean  time,  or — ^which  is  the 
problem — for  finding  the  time  of  meridian  passage  of  a  star  whose  right  i 
sion  is  known,  by  adding  to  the  mean  time  of  the  preceding  local  sidere&l 
the  mean  time  equivalent  of  the  given  sidereal  time. 

As  examples  of  the  use  of  pages  2-17: 

1.  Let  the  Sun's  declination  be  required  for  1917,  April  14,  2**  5™  20', '. 
at  a  place  whose  longitude  is  58°  20',  or  3**  53™  20"  west  from  Greenwich 

h  m  8 
Local  mean  time  ....  April  14,  2  5  20 
Longitude  from  Greenwich  (additive)  .  .  3  53  20 


Greenwich  mean  time  .  .  .     April  14,        5  58  40 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  fine 
this  moment  is  5^.978  after  Greenwich  mean  noon  on  April  14,  or  1! 
before  Greenwich  mean  noon  on  April  15. 

On  page  6  of  the  Ephemeris  we  find  that  the  variation  of  declinatic 
hour  is: 


tf 


At  Greenwich  mean  noon,  April  14         ...        .        +54.12 
At  Greenwich  mean  noon,  April  15         ...        .         +53.73 

Difference  for  one  day —  0.39 

If  great  exactness  is  desired,  we  find  the  amount  of  this  hourly  var 
for  the  time  halfway  between  Greenwich  noon  and  the  time  of  observ 
that  is,  for  3  hours  after  Greenwich  noon  of  the  14th,  this  being  half  of  6 1 
Three  hours  is  0.125  of  a  day,  so  ttie  eeXc\A«AAaTiSa  ^>ai<^\krw^-. 
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It 


Variation  at  Greenwich  mean  noon,  April  14  +54.12 

Caiange  in  0.125  of  a  day.  -0'^39X0.125        -  0.05 

Variation  at  3  hours  after  noon 4-54.07 

Declination  at  Greenwich  noon,  April  14       .        .         -f  9  18    2.1 
•     caiange  in  5.978  houn     .        .        +54^^07X5.978         +      5  23.2 

Siih'fl  declination  at  time  of  oheei  vation  +9  23  25.3 

With  equal  facility  the  computation  might  have  been  made  backward  from 
•  sacceeding  noon.  Thus  in  the  example  just  given  the  time  is  18^.022  before 
KMnwich  noon  of  April  15;  half  this  interval  is  about  0.375  of  a  day,  and  the 
mrly  motion  for  the  middle  of  the  interval  is  +53'\88.    Then  we  find: 


•        #  r# 


Declination  at  Greenwich  noon,  April  15       .        .         +9  39  36.3 
Change  in -18.022  houn,      .    +5^^^88X- 18.022         -    16  11.0 

Sun's  declination  at  time  of  obeervation        .        .         +9  23  25.3 

It  will  always  be  well  to  make  the  calculation  in  both  ways,  as  a  check; 
it  if  the  results  differ  slightly  the  one  derived  from  the  nearest  noon  should 
I  regarded  as  the  more  accurate. 

2.  Let  the  Sim's  right  ascension  and  the  equation  of  time  be  required  for 
^7,  July  13,  10^  3°^  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is 
\^  16',  or  5**  41"*  west  from  Greenwich. 

h    m     8 

Local  astronomical  mean  time July  12,    22    3  30 

Longitude  from  Greenwich  (additive) 5  41    0 

h 

Greenwich  mean  time July  13,      3  44  30=3.7417 

SurCs  Right  A^centum,  Equation  of  Time. 

h   m      8  m      8 

Greenwich  noon,  July  13      .  7  2S  38.63  ~5  27.74 

Change  in  3.7417  houw  10*.  162X3.7417  +38.02     -0'.305X3.7417     -      1.14 

7  29  16.65  -5  28.88 

In  this  case  the  hourly  variations  interpolated  to  half  the  interval,  or 
^.87  after  noon,  have  been  used. 

3.  If  the  sidereal  time  is  required  for  the  same  time  and  place,  we  have: 

h    m       8 

Sidereal  time  at  Greenwich  mean  noon,  July  13         ...         7  23  10.89 
Reduction  for  3»»  44»  30*  from  Table  III,  or  9-. 8565X3. 7417  +  36.88 

Add  the  local  astronomical  mean  time 22    3  30.00 

The  required  sidereal  time  (rejecting  24^) 5  27  17.77 

4.  On  1917,  July  13,  A.  M.,  at  a  place  whose  longitude  is  85°  15'  W.,  sup- 
we  the  sidereal  time  to  be  5^  27°^  17^.77  and  that  the  corresponding  mean 
me  is  required. 
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The  astronomical  day  is  July  12;  the  longitude  in  time,  +5'»  41"  0^, 
-h5\6833. 

First  soltUion. 

h   m      8 

Sidereal  time  at  Greenwich  mean  noon,  July  12  .  7  19  14.34 

Reduction  for  S^  41«  0«  from  Table  III,  or  9V8565X6.6833  .  +56.02 

The  aidereal  time  at  local  mean  noon,  July  12      .        .  7  20  10.S6 

The  given  sidereal  time  (+24^,  if  necessary  for  the  following 
subtraction) 29  2717.77 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval 

from  noon 22    7    7.41=«22^. 

Reduction  for  22^»  7»  7-.41  from  Table  II,  or  -9-.8296X22.1187         -3  37.42 

The  required  aatronomical  mean  time  .        .        .       July  12,    22    3  29.99 

Second  aolutum, 

h   m      8 

Mean  time  at  Greenwich  sidereal  noon         .  July  12,    16  38    1.71 

Reducdon  for  longitude  from  Table  II,  or  -9'.8296X5.6833  .  -55.86 

Mean  time  of  preceding  local  sidereal  noon    .  July  12,    16  37    5.85 

Add  the  given  sidereal  time 5  27  17.77 

Reduction  for  5^  27™  17'.77  from  Table  II,  or  -9-. 8296X5. 4549  -53.62  i 

The  required  astronomicai  mean  time  .  July  12,    22    3  30.00  i 

If  there  is  any  doubt  about  the  mean  time  of  the  preceding  local  sidoM, 
noon,  the  first  solution  is  to  be  preferred.  | 

Pages  liS~25  contain  the  rectangular  coordinates  of  the  Sun,  referred  W 
the  center  of  the  Earth  as  the  origin  ^  and  to  the  true  equator  and  equinox  «- 
the  plane  and  point  of  reference.  Each  coordinate  is  given  for  every  Greefr 
wich  mean  noon  and  midnight.  The  colunms  Rednc,  to  Menu  E^x  of  1911 H 
give  the  coiTcctions  to  be  applied  to  the  coordinates  for  noon  in  order  to  obtain 
tlie  corresponding  coordniates  referred  to  the  mean  equator  and  equinox  of  the 
begimiing  of  the  Besselian  fictitious  year. 

Pages  20-117  eoiitaiii  The  Moon^s  Right  AsceU'S'ian  and  Dedinaticn  lot 
each  day  and  hour  of  Greenwich  mean  time,  referred  to  the  true  equator  and 
ecjiiinox.  They  are  accompanied  ])y  columns  of  Variuiion^  per  Minuft,  by 
means  of  which,  inter])olati()n  may  be  conveniently  made  to  any  moment  of 
Greenwich  mean  time.  Tlic  right  ascension  or  declination  is  taken  out  for 
tlie  given  day  and  hour  of  Greenwich  mean  time;  the  Var,  per  Min,  is  multi- 
plied by  the  minutes  and  parts  of  a  minute  of  the  Greenwich  time,  and  the 
product  is  added  numeri(;ally  in  case  of  the  right  ascension  and  algebraically 
m  case  of  the  declination. 

Tims,  suj)j)ose  the  Moon's  right  ascension  and  declination  are  required 
for  1917,  January  25,  10^  10'"  .'^O",  astronomical  mean  time  at  Greenwich: 

A' ujh t  A  seen s ion.  Declination . 

h     m       s  o      ,      » 

Januiiry  2.-3,  lO*^ 22  47  20.84  -3  11  30.1 

Change  ill  10. r,  minutes        .     2'. 2307X10. 5                23.42  +15'^944X10.5     -f-       2  47.4 


January  25,  10'»  10"  30"         .         .         .         .     22  47  44.26  -3    8  42.7 

For  the  sake  of  precision  tlie  differences  here  employed  have  been  inter- 
polated for  5''^.2  =  0^.09. 

Page  117  contains  also  the  Plidses  of  the  Moou«x\^^W^4^\iR^cittk<a  Moon'i 
Apogee  and  Perigee,  or  greatest  and  le^Lst  (Y\a\.tmc^^  ixovcv  \X\^^^^>(>s\, 
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Pages  118-133  contain  for  every  Greenwich  mean  noon  and  midnight  the 
ban's  LongiJtude  and  Latitude  referred  to  the  true  equinox  and  the  ecliptic, 
i  Semidiameierj  and  its  EqtuUorial  Horizontal  Parallax.  The  column  adjoin- 
%  that  of  the  horizontal  parallax  gives  the  variation  of  that  quantity  per 
vnTj  by  means  of  which  it  can  be  reduced  to  any  other  Greenwich  mean  time 
the  manner  shown  in  the  preceding  examples.  When  allowing  for  change 
the  variation  itself,  note  must  be  taken  of  the  fact  that  the  tabular  interval 
here  12  hours  instead  of  24.  The  quantity  thus  obtained  is  the  equatorial 
frizontal  parallax;  to  obtain  the  horizontal  parallax  at  any  given  place,  the 
nection  for  the  latitude  of  the  place  must  be  applied.  The  reduction  of 
e  Moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduction 
the  horizontal  parallax  by  0.2725  (see  page  xiii),  or  by  simply  computing 
le  proportional  part. 

If,  for  example,  the  semidiameter  of  the  Moon  is  to  be  taken  out  for  1917, 
arch  10,  T'^,  P.  M.,  Greenwich  mean  time,  we  see  that  the  difference  of  the 
midiameters  at  noon  and  midnight  of  March  10  is  3^^«3;  then, 

12"  :  7"  =  V'.Z  :  KM) 

faich  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the 
midiameter  is  increasing.  The  Moon's  semidiameter  for  March  10,  7**,  is 
larefore  15'  4".2. 

The  Moon's  semidiameter  and  horizontal  parallax  are  required  for  all 
iMorvations  of  the  Moon. 

Pages  118-133  contain  also:  The  Moon's  Age,  or  the  time  elapsed  since 
le preceding  new  Moon,  given  to  tenths  of  a  day;  the  mean  time  of  the  Moon^a 
transit,  Upper  and  Lower,  at  Greenwich,  given  to  tenths  of  a  minute;  and  the 
\uiation  per  Hour  of  the  latter  quantity,  that  is,  the  variation  for  one  hour 
r  longitude,  by  means  of  which  the  local  time  of  an  upper  or  lower  transit 
f  the  Moon  may  be  computed  for  any  place  whose  longitude  is  known. 

Pages  134-198  contain  for  each  of  the  seven  major  planets  the  geocentric 
^hemeris  followed  immediately  by  the  heliocentric  ephcmeris. 

The  geocentric  ephemeris  gives  the  planet's  Apparent  Right  Ascension  and 
^parent  Declination  with  the  respective  Variations  per  Hour  or  per  Day, 
he  positions  thus  given  are  referred  to  the  true  equator  and  equinox,  and 
te  corrected  for  aberration.  The  geocentric  ephemeris  gives  also  the  Loga- 
'&m  cf  Distance  from  Earth  with  the  Variation  per  Hour  or  per  Day,  the  planet's 
midiameter  and  Horizontal  Parallax,  and,  to  tenths  of  a  minute,  the  time 
f  Transit  Meridian  of  Greenwich ,  All  the  data,  except  the  last  named,  are 
ven  for  Greenwich  mean  noon. 

The  right  ascension  and  decUnation  of  a  planet  are  required  whenever  it 
observed  for  time,  latitude,  or  azimuth.  The  mode  of  reducing  the  ephem- 
is  positions  of  planets  to  other  instants  of  Greenwich  mean  time  is  the  same 
\  that  already  given  for  the  Sun.  The  local  mean  time  of  meridian  transit 
■  any  planet  at  any  place  can  bo  found  by  dividing  the  proper  daily  difference 
'  the  ephemeris  times  by  24,  multiplying  the  quotient  by  the  longitude  of  the 
ace  expressed  in  hours  and  fractions,  and  applying  the  product  with  its 
xyper  sign  to  the  time  of  Greenwich  transit. 

The  beliocentric  epheiaeiis  gives  the  HelioceTvtTic  Lcmgibude^  Mew.'u, 'Ejq^vjswxwt 
ZteSf/  the  Beliocentric  Latitude;  and  tlie  LogaritKm  oj  RoAxu^  ^wtot;  ^^ 
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their  respective  Variations  per  Day.  The  heUocentric  longitude  may  be  refe 
to  the  true  equinox  by  applying  nutation.  The  variations  are  given  for 
instant  of  Greenwich  mean  noon.  The  column  Reduction  to  Orbit  conttiiu 
correction  to  be  applied  to  the  heliocentric  longitude  in  order  to  obtain 
longitude  measured  along  the  orbit  of  the  planet.  This  orbit  longiid 
equal  to  the  distance  from  the  mean  equinox  to  the  node,  plus  the  dist 
from  the  node  to  the  planet.  The  heUocentric  latitude  is  referred  to  the  ecli 
of  the  date.  The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  dist 
of  the  center  of  the  planet  from  that  of  the  Sun. 

PART    77.— THE    EPHEMERIS    FOR    THE    MERIDIAN    OF    WA 

INGTON. 

Pages  200-201  contain  formul»  for  reducing  mean  positions  of  star 
apparent  positions,  including  expressions  for  the  BesseUan  star-nimib^s 
star-constants,  and  for  the  independent  star-numbers;  the  whole  based  u 
the  constants  of  the  Paris  Conference  of  May,  1896,  and  expressed  in 
notation  of  Bessel. 

Pages  202-205  contain  the  logarithms  of  the  Bessdian  Star- Numbers j  A 
Cy  By  for  each  Washington  mean  midnight,  with  the  values  of  E  appended 
the  bottoms  of  the  pages.  The  terms  of  short  period  have  been  inclu( 
These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the  b^inniDj 
the  BesseUan  fictitious  year  to  its  apparent  place  at  any  of  the  dates  for  wl 
the  niunbers  are  given,  and  in  ordinary  cases  four-figure  logarithms  su£ 
but  where  extreme  accuracy  is  desired  the  logarithms  of  J.,  (7,  and  7?  are  so 
times  needed  to  five  places  of  decimals.  Along  with  the  solar  day,  the 
column  contains  the  sidereal  hour  of  Washington  mean  midnight  for  cer 
dates,  and  by  interpolation  among  them  it  is  easy  to  find  the  sidereal  t 
for  which  any  set  of  quantities  is  given. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  plac< 
the  Besselian  star-numbers: 

Computation  of  the  apparent  place  of  2  Aquilx,  July  2y  1917,  for  the  upper  transit  at  Washin 
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Pages  206-213  contain  the  Independent  Star-Nu^nbers,  which  can  freque; 

be  advantageously  used  instead  of  the  Besselian  Star-Numbers.    The  term 

short  period  have  been  included.    These  quantities  are  connected  with  tl 

of  Bessel  hy  the  relations  given  on  page>  2^Q ,  >n\5acN\  ^q>  <iQrcL\aM>fi.  ^k^  tore 

and  precepts  for  the  application  oi  boWv  sy^x^eima  ol  wxmiJci^^.   \\^  ^^^^^  n 
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iffleBselian  numbers,  it  is  necessary  to  have  the  values  of  the  star-constants, 
t,  df  a',  b',  e',  d'f  while  the  independent  star-numbers  render  it  possible  to 
le  the  apparent  place  of  a  star  without  computing  these  star-constants, 
logarithms  usually  sufiSce,  but  where  extreme  accuracy  is  desired 
iihms  of  g  and  A  are  needed  to  five  places  of  decimals,  and  G  and  H 
Rtteeded  to  one-tenth  of  a  minute  of  arc.  The  column  r  gives  the  fraction  of 
■toTy  counted  from  the  beginning  of  the  Besselian  fictitious  year  to  each  date. 
^  nie  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place 
ihe  independent  star-numbers: 

of  the  apparent  place  of  t  AquilXf  July  S,  1917,  for  the  upper  transit  at  Washington. 
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Page  214  contains  for  every  tenth  sidereal  day  the  Besselian  and  Inde- 
mieni  Star-Numbers,  exclusive  of  all  short-period  terms.  They  are  useful  in 
■ipiiting  ephemerides  of  stars,  similar  to  those  on  pages  316-513,  for  which 
ite  containing  short-period  terms  should  not  be  employed. 

Pages  215-216  contain  for  Washington  mean  midnight  of  each  day  the 
art-period  terms  of  the  nutation  in  longitude  and  obliquity,  for  use  in  con- 
letion  with  the  formulsB  on  page  201,  and  the  coefficients  mentioned  later, 
inch  are  given  for  each  star  on  pages  316-513. 

Pages  217-230  contain  the  Mean  Places  of  Ten-day  Stars  for  the  beginning 

the  Besselian  fictitious  year.    These  pages  give  also  the  magnitude^  spec- 

il  type,  annual  variations,  and  proper  motions  for  each  star.     The  annual 

nations  are  to  be  considered  as  the  differential  cociricients  of  each  coordinate 

ith  respect  to  the  time  at  the  beginning  of  the  year. 

Page  231  contains,  for  the  Circumsolar  Stars,  the  same  data  as  the  imme- 
ately  preceding  pages  do  for  the  ten-day  stars. 

Pages  232-315  contain  for  every  upper  transit  at  Washington  the  apparent 
isitions  of  seventeen  northern   and   eighteen  southern   circumpolar  stars 
ranged  in  the  order  of  their  right  ascensions.    The  meaiv  ^o\^t  Xaxxvi^  ^\  \xtyx:)ss^ 
gXFaa  in  the  column  Washington  Mean  Time,  in  order  t\va.\i  ^wj\i\*T^xi'»^»  ^^^-^^ 
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and  below  the  pole  may  be  readily  identified.  Suppose,  for  examp 
the  transit  of  Polaris  below  the  pole  on  January  26  is  to  be  found,  and 
to  know  whether  it  precedes  or  follows  the  upper  transit  of  the  sai 
On  page  232  we  find  that  the  upper  transit  occurs  January  26.2;  tl 
transit,  therefore,  occurs  Januaiy  26.7.  But  the  lower  transit  of  Jul 
cedes  the  upper  one,  which  occurs  July  1.8.  A  transit  occurring  ver 
at  noon  may  also  be  identified  without  a  computation  to  ascertain  th 
mean  date,  by  simply  noting  the  tenth  of  a  day  in  the  column  Wa 
Mean  Time, 

The  secant  and  tangent  of  the  apparent  declination  for  the  15th 
month  and  the  mean  place  in  right  ascension  and  declination  for  the  hi 
of  the  year  are  given  for  each  star  at  the  foot  of  the  page. 

Pages  316-513  contain,  for  every  tenth  upper  transit  at  Washing 
apparent  places  of  790  stars,  being  all  those  given  in  the  list  of  meai 
of  ten-day  stars.  The  Washington  Mean  Time  in  the  left-hand  col 
each  page  gives  the  day  and  tenth  of  the  transit,  so  that  intermediate 
may  be  readily  identified;  and  to  facilitate  interpolation,  the  differs 
each  coordinate  are  given  for  every  ten  days. 

In  connection  with  the  ephemeris  of  each  ten-day  star  there  are  j 
the  foot  of  the  page,  (1)  the  seconds  of  the  mean  place  in  both  right  as 
and  dechnation  for  the  beginning  of  the  year,  (2)  the  secant  and  the 
of  the  mean  of  the  star's  greatest  and  least  apparent  declinations  dm 
year,  and  (3)  the  coefficients  of  the  short-period  terms  of  the  nutation, 
of  which  is  explained  on  page  201. 

Pages  514-521  contain,  for  Washington  apparent  noon,  the  Appare 
Ascension  and  Declinaticyn  of  the  Sun,  the  Equation  of  Time,  and  the  Vi 
per  Hour  of  these  quantities;  the  Semidiamefer  of  the  Sun,  and  the  *! 
Time  of  Semidiameter  Passing  Meridian.  The  last  column  on  each  pa 
tains  the  Sidereal  Time  of  Mean  Noon. 

The  Equation  of  Timej  Mean-App.  is  the  correction  to  be  app 
apparent  time  in  order  to  obtain  mean  time.  EsLch  number  as  givei 
mean  time  of  transit  of  the  Sun's  center  over  the  meridian  of  Wasl 
counted  from  the  nearest  noon. 

Pages  522-537  contain  the  liujTit  Ascension  of  Center,  the  Geoc^ntri 
nation  of  Center,  the  Sidereal  Time  of  Semidiameter  Passing  Meridian,  t 
centric  Semidiameter,  and  the  Equatorial  Horizontal  Parallax  of  the  Mo- 
the  Washington  Mean  Time  at  the  moment  of  each  upper  and  lower 
over  the  meridian  of  Washington. 

The  Variation  per  Hour  of  Longitude  is  the  correction  to  be  apphed 
case  to  the  quantity  in  the  preceding  column  to  obtain  its  value  for  t 
of  transit  over  the  meridian  one  hour  west  of  Washington,  supposing  i 
of  change  to  be  uniform  and  equal  to  what  it  is  at  the  instant  of  tran 
the  meridian  of  Washington.  The  quantities  in  the  third  column,  wl 
rected  for  another  longitude  by  the  hourly  variations,  give  the  local  me 
of  transit  for  that  longitude.  By  means  of  the  variations  per  hour  of  lo 
any  one  of  the  quantities  under  consideration  can  be  computed  wit 
exactness  for  the  moment  of  transit  ov^t  aivy  tcv^^yAWx  wot  more  than  o 
distant  from  Washington.    To  o\)tu\\\  t\\e  'e^^vcv^  «we,^MT^Q75  \w  \!asi\^ 
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liaiis,  we  may  prooeed  as  foUowB:  Let  F  represent  either  the  "WatikingUm 
TifiM,  the  Bight  Ascenncn  of  Center,  or  the  Geocentric  Dedination  of 
%  and  let  F  represent  the  corresponding  Yariaiiofn  "per  Hcfur  of  Lofngitwde. 
down  three  successive  values  of  F,  together  with  the  corresponding 
of  F,  and  differmce  the  latter  as  in  the  following  scheme,  where  the 
values,  Fo  and  Fo,  belong  to  the  culmination  from  which  is  to  be  derived 
value  of  FtoT  the  culmination  on  the  meridian  whose  longitude  is  A.: — 


Function. 

Vw.  per  Hour 
of  Longitude. 

A' 

A" 

F*i 

V, 

a" 
of' 

h 

Tlien,  for  the  culmination  at  the  meridian  A. 

iiere  X  must  be  expressed  in  hours  and  decimals  of  an  hour,  and  reckoned 
am  Washington  or  from  180^  from  Washington  according  as  the  upper  or 
Mr  culmination  is  used  for  the  middle  value  (Fo).  Adding  twelve  hours  to 
li  Washington  time  of  lower  transit  at  Washington  gives  the  local  time  of 
pper  transit  at  places  whose  longitude  is  180^  from  Washington. 

The  colmnn  Bright  Limbs  is  given  to  indicate  to  the  observer  which  limbs 
te  illuminated.  Wlxen  one  limb  is  full  and  the  terminator  is  within  1^'  of 
IB  opposite  limb,  both  can  be  well  observed,  and  in  such  cases  both  are  indi- 
itod,  the  defective  limb  being  indicated  by  an  italic  letter  or  numeral,  and  the 
mection  for  defective  illumination  (as  seen  from  Washington)  being  given  in 
footnote. 

Pages  S38^54  contain  for  each  of  the  seven  major  planets,  the  geocentric 
pparent  Bight  Asceneion  and  Dedination,  the  Horizontal  Parallax,  Semir 
'iomeUr,  Sidereal  Time  cf  Semidiameter  Passing  Meridian,  and  the  Washington 
lean  Time,  for  the  moments  of  all  transits  which  it  is  usually  desirable  to 
Merve  over  the  meridian  of  Washington.  The  stellar  magnitude  at  opposi- 
cm  for  Mars,  Jupiter,  Saturn,  Uranus,  and  Neptune,  respectively,  is  given  at 
10  bottom  of  the  page  containing  the  ephemeris  of  the  planet. 

PART  ///.—PHENOMENA. 

This  part  gives  the  dates  of  the  principal  astronomical  phenomena  of  the 
3ar,  expressed  in  Greenwich  mean  time,  except  in  the  case  of  the  occultations 
jrible  at  Washington,  where  Washington  time  is  used. 

Pages  556-563  contain  all  necessary  data  respecting  the  solar  and  lunar 
ilipses  which  occur  during  the  year. 

The  eclipse  elements  are  given  for  the  moment  of  conjunction  of  the  Sun 
id  Moon  in  right  ascension,  but  the  subsequent  tables  and  results  are  com- 
ited  from  the  exact  positions  of  these  bodies  at  the  several  instants  referred 
K  Hie  times  and  aisles  designated  as  the  circumstances  of  a  lunar  eclipse 
main  the  same  throughout  all  parts  of  the  Earth,  and  require  no  explanation 
rjrond  a  mere  statement  of  the  fact  that  in  compu\i\iv^  \Xi%TCi  >3cv<^  ^^^xs^^Xxv^^ 
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diameter  of  the  Earth's  shadow  has  been  augmented  m  the  proportiCHi  of  51 
The  principal  circumstances  of  each  total  and  annular  eclipse  of  the  Sa 
stated  in  five  lines,  as  follows: — 

The  line  entitled  ''Eclipse  begins''  gives  the  Greenwich  mean  tii 
which  the  Moon's  penumbra  first  touches  the  Earth,  together  with  the  lai 
and  longitude  of  the  point  of  contact. 

The  line  entitled  ''Central  eclipse  begins"  gives  the  time  when  the  t 
the  Moon's  shadow  first  touches  the  E!iEU*thy  and  the  latitude  and  longiti 
the  point  of  contact  follow. 

The  line  entitled  "Central  eclipse  at  local  apparent  noon"  gives  tlu 
when  the  axes  of  the  Earth  and  of  the  shadow  cone  lie  in  the  same ; 
The  latitude  and  longitude  of  the  point  where  the  axis  of  the  shadow 
then  cuts  the  Earth's  surface  follow,  and  there  the  eclipse  will  be  ceDtn 
the  Sun  will  be  exactly  on  the  meridian. 

The  lines  entitled  "Central  eclipse  ends"  and  "EcUpse  ends"  give,  r 
tively,  the  times  when  and  the  localities  where  these  events  occur,  the 
nomena  being  the  converse  of  those  denoted  by  the  similar  phrases  fc 
begioning. 

In  the  case  of  partial  solar  eclipses  the  axis  of  the  Moon's  shadow  do 
come  into  contact  with  the  Earth,  and  the  three  lines  entitled,  respect 
''Central  eclipse  begins,"  "Central  eclipse  at  local  apparent  noon,"  and ' 
tral  eclipse  ends,"  are  replaced  by  a  single  line  entitled  "Greatest  eel 
whereon  are  given  the  time  when  and  the  latitude  and  longitude  whei 
eclipse  attains  its  greatest  magnitude.  The  latter  phenomenon  neces 
occurs  with  the  Sun  in  the  horizon. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visib 
shown  upon  the  map  relating  to  it,  from  which  may  be  taken  approxim 
for  any  place,  both  the  times  of  the  beginning  and  ending  of  the  eclips 
its  magnitude.  The  dotted  curves  show  the  outline  of  the  shadow  foi 
hour  of  Greenwich  mean  time,  and  therefore  pass  through  all  places  whe 
eclipse  begins  or  ends  at  the  hour  indicated.  To  find  the  instant  of  begi 
at  any  place,  we  determine  by  inspection  between  what  pair  of  these  c 
lines  the  place  is  situated.  The  eclipse  will  then  begin  between  th< 
responding  hours  of  Greenwich  mean  time;  and  the  fraction  of  the  hoii 
be  determined  by  dividing  the  hour  in  the  same  proportion  as  the  spac 
resenting  it  on  the  map  is  divided  by  the  place  in  question.  This  di 
may  be  made  a  little  more  exact  by  allowing  for  the  changes  in  the  spa 
indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found 
be  reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  times  at  which  the  ecli 
1917,  January  22,  begins  and  ends  at  Kasan,  Russia,  latitude  +55 
longitude  -48°  49'. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  < 
of  18*»  and  19^,  and  find  it  to  correspond  to  about  40  minutes  from  the  f< 
thus  giving  for  the  approximate  time  of  beginning  18*"  40™;  for  the  a 
compare  the  distance  of  the  place  from  the  curves  of  20^  and  21**,  and 
to  be  about  50  minutes  from  the  former,  thus  giving  for  the  approximat 
of  ending  20**  50™,  and  both  of  these  results  are  probably  correct  to  ^ 
3  or  4  minutes. 


I 
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to  local  mean  time,  we  shall  have — 

Beginning,  Ending, 

(1     h    m  d     h    m 

Greenwich  mean  time       ....        January    22  18  40  22  20  50 

Longitude  east 3  15  3  15 

Local  mean  time January    22  21  55  23    0    5 

In  the  case  of  total  and  annular  eclipses,  a  fair  estimate  of  the  magnitude 
the  eclipse  at  any  place  may  be  obtained  from  the  position  thereof  relative 
the  central  line  and  to  the  limit.    On  the  central  Ime  the  eclipse  is  annular 

(total,  while  between  the  central  line  and  the  limit  the  maximum  magnitude 
the  eclipse  is  given  by  the  quotient  of  the  distance  of  the  place  from  the 
dt  divided  by  the  distance  of  the  central  line  from  the  limit;  the  measure- 
Cdts  beiog  made  upon  a  line  drawn  through  the  place  perpendicularly  to  the 
tral  line, 
f  More  Accurate  Oomputaiums. — ^A  more  accurate  determination  of  the 
fliises,  as  visible  at  any  point  of  the  Earth's  surface,  may  be  obtained  from 
lb  Besselian  elements  which  are  given  for  every  10  minutes  of  Greenwich 
Siean  time.    Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  center  of  the  Earth,  perpen- 
Ifenlar  to  the  right  line  joining  the  centers  of  the  Sun  and  Moon.  This  latter 
he  is  the  axis  of  the  Moon's  shadow,  and  the  plane  is  called  the  fundamental 
Wane  or  plane  of  xy.  We  take  the  intersection  of  this  plane  with  that  of  the 
Ipirtli's  equator  as  the  axis  of  a;,  and  the  center  of  the  Earth  as  the  origin  of 
boordinates.  The  axis  of  y  is  perpendicular  to  that  of  x,  and  directed  toward 
Ihe  north;  x  and  y  are  then  the  coordinates  of  the  point  in  which  the  axis  of 
the  shadow  intersects  the  fundamental  plane,  and  they  are  here  expressed  in 
lenns  of  the  Earth's  equatorial  radius  as  unity.  The  angle  dj  of  which  the 
pbe  and  cosine  are  both  given,  is  the  declination  of  that  point  of  the  celestial 
kphere  toward  which  the  axis  of  the  shadow  is  directed;  or,  in  other  words, 
it  18  the  declination  of  the  center  of  the  Sun  as  seen  from  the  center  of  the  Moon. 
Ihe  angle  /c  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial 
iphere. 

The  quantities  l^  and  Z,  are  the  radii  of  the  shadow  cones  upon  the  funda- 
mental plane,  Z|  corresponding  to  the  penumbra,  and  Z,  to  the  umbra,  or  annulus. 
Fhe  notation  is  that  of  Chauvenet's  SjyJierical  and  Pra<iical  Astronomy,  in 
irtuch  Z|  is  regarded  as  positive  for  an  annular  and  negative  for  a  total  eclipse. 

The  angles /j  and/,,  the  tangents  of  which  are  given,  arc  the  angles  which 
^e  elements  of  the  respective  shadow  cones  make  with  the  axis  of  the  shadow; 
IT,  they  are  the  semiangles  of  the  two  cones. 

In  order  to  facilitate  interpolation  to  any  required  moment,  the  logarithms 
\l  x\  y',  and  /£',  which  are  the  changes  of  x,  y,  and  /£,  in  one  minute  of  time, 
ire  given  at  the  bottom  of  the  table. 

The  method  of  computing  an  eclipse  from  its  Besselian  elements  is  based 
n  the  fact  that  at  the  moments  of  beginning  and  ending  the  distance  of  the 
ibserver  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the 
atter  at  the  point  of  observation.  To  find  this  distance  and  radius  we  proceed 
B  follows: 

(1)  The  coordinates  of  the  observer,  f ,  -q,  and  ^,  together  with  their  variar 
ions  in  one  minute,  are  computed  for  some  aasvnned  xsiOYcy^nXi  ^i  Qc&^^x^c^r^s^ 
laan  time,  as  near  aa  practicable  to  the  true  tune  ol  \\ie  xe^o^w^^  ^^^s^. 


For  the  assumed  Greenwich  mean  tune  of  computation,  take  ftox 
table  of  elements  the  values  of  sin  d,  cos  d,  and  /<.  Then,  with  A.  for  the  J 
tadA  west  trojn  Greenwich,  the  coordinatea  of  the  observer  will  be — 

C^p  mn^an  d+p  coo  9/  coe  d  «» (j^-V-l^i-Vi^ 
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L  their  yamtioDS  in  one  minute  of  mean  time  will 


^  ->[7.e3992]  p  coe  ^  CO0  (/i-A) 

i7^-«[7.d8992]  p  C08  ^  on  cf  on  (/i -A) -[7. 63992]  4  rfn  d 

V 18  not  needed. 

(2)  For  the  same  assumed  moment  of  Greenwich  mean  time,  take  from 
%  tablee  of  elements  the  coordinates  X  and  y  of  the  axis  of  the  shadow,  together 
3i  their  yariations  for  one  minute,  which  are  equal  to  one-tenth  of  the 
Fcrances  of  two  consecutive  numbers.  These  yariations  are  represented  by 
Knd  y'j  and  their  logarithms  are  giyen  beneath  the  tables  of  x  and  y. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  reli^ 
e  to  the  observer,  and  the  relative  motions,  n  and  i^^i  are  computed  by 
»fonnulfl&— 

n  ain  M^x  -€ 
m  C08  M^^  —If 

n  sin  J^-x'-^^ 
n  COB  N^^j^-ff 

(4)  Both  for  the  shadow  and  for  the  peniunbra,  the  radius  X  at  the  dis- 
mce  C  from  the  fundamental  plane  is  computed  by  the  formulae — 

Zi=/~C  tan/ 

and /being  taken  from  the  table  of  elements,  and  C  computed  in  (1). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or 
idiDg  of  the  echpse,  we  shall  have — 


at,  as  this  condition  will  rarely  be  fulfilled  on  a  first  trial,  a  correction  r  to 
le  assumed  time  is  computed  tlius:  Find  the  angle  ^  from  the  equation — 


sin 


.,,    m«n(Jf-J^) 

1^« TF ' 


bere  will  be  two  vahies  for  this  angle,  of  which  one  will  be  in  the  first  and 
le  other  in  the  second  quadrant  when  sin  ^  is  positive,  and  one  in  the  third 
id  the  other  in  the  fourth  quadrant  when  sin  ^  is  negative;  but  simplicity 
iU  be  gained  by  taking  only  that  value  of  ^  for  which  cos  ^  is  positive.  This 
due  lies  between  the  limits  +  90°  and  —  90°.  The  correction  r  to  the  assumed 
ne  of  beginning  or  ending  of  the  eclipse  will  then  be  found,  in  minutes, 
)m — 

m  coe  {M-N)    L  coe  ^ 
^"*~'  n  n 

lere  the  double  sign  is  to  be  taken  n^ative  for  the  beginning  and  positive 
r  the  ending. 

However,  one  such  pair  of  values  of  r  can  not  give  the  times  of  both 
ginning  and  ending  with  accuracy.  To  attain  that,  we  must  commence  the 
mputation  by  assimiing  two  times,  one  near  the  beginning  and  the  other 
ar  the  ending  of  the  ecUpse,  both  of  which  may  be  derived  from  the  chart 
th  sufficient  exactness.  The  computation  for  tli^  fti^\>  wasvxmftA.  n^yssl^  ^^ 
^0  &  small  value  of  r  which,  when  applied  to  \3[i^  bssvmi^  Xjaa^^  ^^Rv^  >^^ 


fourth  place  of  decimals,  the  times  employed  are  generally  correct  within  t 
second  of  time.  If  they  differ  too  widely,  the  computer  must  use  his  otd 
judgment  as  to  making  further  corrections  and  computations. 

PosHion-angU  of  Point  of  CoTjod.— The  position-angle  P,  of  the  point  of 
contact,  reckoned  from  the  north  point  of  the  Sun's  limb  toward  the  east,  is 
found  by  the  formulie — 

P^JV-^ilSO"  for  the  beginning, 
or       P—N-i-^  for  tii«  ending, 

it  being  assumed  that,  in  each  case,  the  value  of  0  is  taken  between  the  liiiute 


Compviation  offhe  Solar  Edipse  of  1917,  January  SX,  for  Kaaan,  Bvisk. 
The  position  of  Kasan  is — 

Latitude,    <fi=+55    EO    20 
Longitude,  A.- -48    49     8 


and  its  geocentric  coordinates  a 
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rom  the  Eclipeie  CSuirt  we  find  the  approximate  times  of  the  phases  to 


Beginning 


d      h     m 
January  g    18    «j  orwmwich  Mean  Time. 


Beglxming. 

Endlog. 

T 

Jan.  22,       18>»  40« 

20>»  50« 

•     /      « 

•           in 

/* 

277      1    42 

309    31    30 

X 

-  48    49      8 

-  48    49      8 

M'X 

+325    50    50 

+358    20    38 

pcosq/ 

9.75037 

9.75037 

sin(;«-A) 

9.74927  n 

8.46091  n 

log€ 

9.49964  n 

8.21128  n 

€ 

-0.31597 

-0.01627 

pflin  ^ 

9.91582 

9.91582 

coed 

9.97417 

9.97423 

log7i 

9.88999 

9.89005 

ni 

+0.77623 

+0.77633 

pcosg/ 

9.75037 

9.75037 

mnd 

9.52487  n 

9.52446  n 

cos  (/I -A) 

9.91780 

9.99982 

log7i 

9.19304  n 

9.27464  n 

% 

-0.15597 

-0.18821 

7-7i-7i 

+0.93220 

+0.96454 

p  sin  ^  fdn  {/ 

9.44069  n 

9.44027  n 

c. 

-0.27686 

-0.27559 

p  CO0  9/  cos  {/  coe  (/*~A.) 

9.64234 

9.72442 

c. 

+0.43887 

+0.53018 

■       C«C|+Ca 

+0.16301 

+0.25459 

const,  log. 

7.63992 

7.63992 

p  COB  9/ cos  (^ -A) 

9.66817 

9.75019 

log  4^ 

7.30809 

7.39011 

4^ 

+0.002033 

+0.002455 

const,  log. 

7.63992 

7.63992 

^flind 

9.06451 

7.73573 

lofSY 

6.66443 

5.37565 

rf 

+0.000462 

+0.000024 

x-k 

-0.49777 

+0.39785 

y-v 

+0.00719 

+0.38000 

1^-^ 

+0.007163 

+0.006739 

yr-rf 

+0.002662 

+0.003095 

msin  M 

9.69703  n 

9.59972 

mcoe  M 

7.86673 

9.57978 

tan  M 

1.84030  n 

0.01994 

M 

270*»  49^  39^^ 

46**  18'  54^' 

fldn  if 

9.99995  n 

9.85923 

logm 

9.69708 

9.74049 

nsin  JV 

7.85509 

7.82860 

ncos  iV 

7.42357 

7.49066 

taniV 


0.4^1^ 


^SSV'^^ 


Since  the  value  of  r  for  the g. 

itrection  6t  for  this  phue  as  follows: 


-  6.497 
d    h      m  d    h 

B  IS  34.603  22  20 

I  rather  large,  we  compi 


const,  log 

5,3100 

«•(*■-*) 

logfi 

9.4996  n 

l**-?. 

ccarf 

9.9742 

4.763811 

l0g%«M(JV-*) 

numbtf 

-0.0000061 

i  am  iN~*) 

r 

0.0000000 

i7,c«i(JV-ift) 

Bum 

-0.0000061 

diff. 

log  (sum) 

4.7838  n 

log  (dift.) 

l<«(-0 

0.7401 

conat-log 

cologn 

3.1170 

]ogt* 

wc^ 

0.0257 
7,6666  n 

colog(ncoB*) 

(1) 

-0.0016 

(2) 

N-1^ 

89°  13' 

an  (AT-*) 

0.0000 

(l)+(2)-»r 

kgi 

9.4996  n 

' 

iBm(If-i^) 

9.49Wn 
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The  ooRMtad  time  ci  biginning  is,  theref ore, 

ro«a«ni]ary    22fi  Iff"  34».511 


IThence  we  find— 


d    h     m  d    h 


Gieenwich  Mmii  lime,  January     22  18  34.511  22  20  48.078 

X  -    3  15.276  -    3  16.276 


Local  Mean  Time,         January     22  21  49.787  23    0    3.354 

llieref  ore  we  here — 


d    h   m 


End  <tf  the  Echpee,  January     23    0    3  21^) 


•      f 

•      t 

N^f 

89  12.7 

45  49.1 

conatant 

180    0.0 

0    0.0 

Angle  of  position,  P  269  12.7  45  49.1 

m  the  north  point  ol  the  Sun's  disk  toward  the  east  for  direct  image. 

Pages  564-^608  contain  the  adopted  mean  places  and  annual  proper  motions 
'sech  stars,  as  bright  as  magnitude  6.5,  as  will  be  occulted  during  the  year 
rtheMoon, 

Pages  669-610  contain  the  elements  for  the  prediction  of  the  times  of 
enltataons  of  stars  and  planets  by  the  Moon  during  the  current  year.  The 
itam  of  coordinates  employed  is  similar  to  that  already  described  for  ecUpses, 
s  fundamental  plane  passing  through  the  center  of  the  Earth,  and  being 
ken  perpendicular  to  the  line  joining  the  star  and  the  center  of  the  Moon, 
n  the  cone  circumscribing  the  Moon  and  star  is  regarded  as  a  cylinder  which 
tercepts  the  fundamental  plane  in  a  circle  having  the  same  linear  diameter 
the  Moon. 

In  the  columns  referring  to  the  star,  those  headed  Red'fisfrom  1917X>  give 
e  quantities  necessaiy  to  reduce  the  mean  place  of  the  star  at  the  beginning 
1917  to  its  apparent  place  at  the  time  of  occultation.    These  reductions  are 
ffidently  accurate  to  be  definitive. 

Under  the  general  head,  At  CtmjuncHan  in  B,  A.,  are  five  columns  giving 
rtain  quantities  for  the  moment  of  geocentric  conjxmction  of  the  Moon  and 
IT  in  ligjtit  ascension,  as  follows : 

The  Oreenwich  Mean  Time  is  the  moment,  T,  at  which  the  two  bodies  are 
geocentric  conjunction  in  right  ascension.  At  that  moment  the  coordinate 
of  the  axis  of  the  cylinder  on  the  fundamental  plane  has  the  value  zero, 
le  *^^^™"  Hour  AnjiU,  fl,  gives  the  common  geocentric  hour-angle  of  the 
Mm  and  star  at  the  same  moment,  expressed  in  sidereal  time  and  counted 
Ma  the  meridian  of  Greenwich — ^positive  toward  the  west  and  negative 
ward  the  east.  Colunm  Y  gives  the  coordinate  y  of  the  axis  of  the  cylinder 
ion  the  fundamental  plane  at  the  same  moment.  Columns  x'  and  y'  give 
e  variations  of  z  and  y  in  one  hour  of  mean  time.  The  linear  imit  in  these 
hunns  is  the  Earth's  equatorial  radius.  The  limiting  parallels,  north  and 
uth,  show  the  extreme  limits  of  latitude  within  which  the  occultation  mUI  l^ 
sibJa 


7'=tlie  instant  d  geocentric  conjunction  <d  itooa  uid  «tu  in  li^t 

Greenwich  menn  time; 
H=ibe  Greenwich  weatbour-ai^le  of  the  two  bodies  at  that  moment; 
A •_ the  longitude  weet  of  Qieenwich; 
h^^B—k-mtbe  local  houMUigle  of  ttie  star  tt  the  instant  7^- 
A^the  Btai's  declinetipn. 

The  procedore  for  each  occultfttion  vrill  then  be  as  follows: — 

(t)  The  geocentric  coordinates  of  the  place,  psin  9>'  and  fi  coa  ^ 
to  be  computed  by  the  formulae  and  table  given  in  connection  with  ed 
on  page  724. 

The  next  step  will  be  to  find  the  approximate  instant  of  apparent 
junction  of  the  Moon  and  star  as  seen  from  the  place,  and  that  may  be  de( 
from  the  time  of  geocentric  conjunction  by  the  application  of  an  approxi 
correction  taken  from  Downbs's  table,  printed  in  the  volumes  of  the  Amc 
Ephemeris  for  1882  to  1899.  This  correction  must  be  reckoned  in  mean 
hours,  and  will  be  designated  by  the  symbol  (.     It  will  have  the  same  sign 

When  Downbs's  table  is  not  available,  the  correction  may  be  comj 
from  the  formulae — 

£o— p  COB  f/  sin  A, 
«'=[9.41921  p  oca  »-'  cog  |ft. 


'-^ 
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^  By  applying  t  to  the  Greenwich  mean  tdme  of  geoc^itric  conjunction,  as 
■faren  with  the  elements,  we  shall  have  the  Greenwich  mean  time  of  local  con- 
Bnction  within  a  few  minutes. 

^  (2)  Compute  for  the  instant  T^t  the  following  quantities,  in  which  to  is 
fe^  sidereal  equivalent  of  the  mean  time  interval  t: 

4  ->p  C06  9/  sin  (*o+*o) 

i;  ap  sin  ^  cos  5-p  COB  9/ sin  d  cos  (^+<o)^7i-i7s 

4'=p.4192]  /o  cos  ^  cos  (*o  +«o) 

i^«[9.4192]  p  cos  ^  sin  d  sin  (/^+to)»p.4192]  ^  sin  ^ 

y  =  r+/« 

Compute  ako  m,  Jf,  n,  N,  and  ^  from  the  equations, 

m  sin  JfsiBa;-^ 
mcos  M^y-rf 

_  n  sin  JV-a/-r 

^"  ncosJV=/-i7' 

sin  ^»[0.5e46]  m  sin  {M-N) 

i^being  taken  between  the  limits  ±90^.    Finally  compute, 

«  ar-I^J?[i7,  cos  (J^i^)-4  sin  {NT*)] 

nere  the  double  signs  are  to  be  taken  negative  for  an  unmersion  and  positive 
wiff  an  emersion.  Both  t  and  dr  thus  have  two  values,  which  are  expressed 
■i  minutes  of  time,  and  in  order  to  distinguish  them  let  those  pertaining  to 
■pimeraion  be  designated,  respectively,  r'  and  6r'^  while  those  pertaining  to 
Mnersion  are  designated  r"  and  dr'\  We  then  have  for  the  Greenwich  mean 
limes  of  th^  phases. 

Instant  of  immersions*  T+f+r^  +dr^ 
Instant  of  emersion  a^jT+i+r^^+^r^'' 

These  expressions  are  practically  exact,  as  the  corrections  6r  seldom 
amount  to  so  much  as  1.5  piinutes,  and  whenever  an  inaccuracy  of  that  mag- 
aiitude  is  permissible  they  may  be  omittod.  As  a  check  upon  the  results  it 
"^viD  be  advisable  to  compute  S^  7,  x,  and  y  for  the  times  of  immersion  and 
emersion  finally  obtained.  If  these  times  are  correct,  the  quantities  in  question 
irfll  fulfill  the  condition, 

V(x-€)>+(y-7)«=0.2725 

If  log  m  sin  (Jf—i^>  9.4354,  sin  ^  will  be  niunerically  greater  than 
HOJttj,  and  no  occultation  is  to  be  expected  at  the  given  place ;  but  a  very  brief 
^ine  may  occur  if  the  excess  of  the  computed  distance  over  the  Moon's  semi- 
^Sameter  happens  to  be  within  the  errors  of  the  ephemerides  of  the  Moon  and 
star. 

The  position-angle  of  the  line  from  the  Moon's  center  to  the  star,  at  the 
time  of  contact,  is  reckoned  from  the  north  point  toward  the  east,  and  desig- 
nated by  the  symbol  P.    It  is  computed  from  the  formula — 

P«»  JV-^+^P  lot  iroxnenooTL, 

or      P««iV+^^+dP±180**  lor  emetaan. 


where  G  is  oompnted  fro^  ^  «!gprtt|^ic^. 


eoranlt  vay  otm  of  Um  Tolumes  in  qnestioD. 

j&s  an  example  of  ui  isolated  occultAtion,  -we  will  compute  that  < 
8  on  MsKih  6, 1917,  for  Evanston,  Dl.,  whose  paction  ■ — 


and  whose  geooenbio  coordinates  arO'^ 
From  tlie  elements  on  page  576  we  have, 

h     m 

r=  17 10.0 

^-1+  e  13.B 

and  A,— ^-A-+  0  22.9 

From  the  fonnoln  on  page  730,  we  find  the  correction,  t,  to  the  Gn 
mean  time  of  geocentric  conjunction,  T,  to  be  about  +0''  14^.4;  there 
Greenwich  mean  time  of  apparent  conjunction  is — 

r+t— March  &>  17"  24-.1 


Appttraut 
IMcbUlin. 


Uu.  «n  Wfi   \    -Vft^a.ft 
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T'¥4    Mar. 
Ac 

to 

Bin  (^+0 

pBin  ^ 
cobS 

Vi 
pcoa  q/ 

sin  ^ 
COB  (Ao+O 

log  7a 

const,  log 
pcoag/  coe  (ho+Q 

logr 

COQBt  log 

tain  9 
IcgT' 

loga/ 

log* 

a; 
Iqg/ 
kg/« 

/« 


0*  17*  24-.4 

+  0    22.9 

+  0    14.4 

+  0    37.3 

9.8713 

9.2096 


9.0809 

+0.1205 

9.8237 

9.9000 

9.8187 
+0.6587 
9.8713 
9.1801 
9.9942 

9.0456 

+0.1111 

+0.5476 

9.4192 

9.8655 

9.2847 

+0.1926 

9.4192 

8.2610 

7.6802 

+0.0048 

9.7018 

9.M02 

9.0620 

+0.1208 

9.3464 n 

8.7266 n 

-0.0533 

+0.7506 


+0.6973 


«-« 
y-7 

m  sin  M 
mcoB  M 

tan  M 

M 

COB  M 

kgm 
ntan  N 
neoB  N 

tan  W 

N 
Bin  li 

logn 

const,  log 

logm 

Bin  (if- JV^ 

sin^ 

CQIUlt.  log 

cob(M-N) 


n 

const  log 

colQgn 

COB^ 

n 
rloriiiiin< 
rlorem( 


162^  3F 
9.9480  n 
9.0456 


le  computation  of  tfr  for  the  two  contacts  is  as  foUows: 


COB  (NTt) 

l<«7i 

lqg(l) 

(1) 

kgl 

log  (2) 

(2) 

(l)-(2) 

IPK  [a)-(2)i 

const,  log 

logt» 

oolqg  (n  cos  ^) 

log^r 


8.9936 n 
-0.0985 
9.6642 
9j660» 


8.7451 
44».0566 
-0.1541 
9.1878  m 
6.7591 
2.7730 
0.4628 


+0.0003 
+0.1497 
+0.3106 
-0.2268 
6.4771 
9.1752 

7.3019 
0^  7' 
0.0000 

9.1752 
9.4922 
9.3556 n 


0.1366n 
126®    8' 
9.9072 


9.5850 
0.5646 
9.1752 
9.9079  n 

9.6477 n 
-26®  23' 
1.7782 

9.5002 
9j7W4n 
1.13*78  n 
+lft.73 

L2135 
0.4150 
9.9522 


1.5807 
738.08 

-24.35 

+51.81 


Enmslaii. 

99®  4y 
9.2288  n 
9.0456 


8.2744  n 
-0.0188 
9.996/ 
9.0809 


%.\WIn 


9.0746 
+0.1187 
j-0.1376 
9.138311 
6.7591 
8.4288 
0.4628 


computed  with  elements  and  formulae  ^ven  on  page  xiii,  and  their  sums 
given  in  the  second  and  third  columns,  respectively,  the  physical  libn 
being  given  separately  in  the  fourth  and  fifth  columns.  The  Sun's  ael 
graphic  colongituda  (90°  —  longitude)  and  latitude  and  the  position-ai^ 
the  Moon's  axis,  f7,  in  the  sixth,  mveiitb.,  and  eighth  columns,  reepectivelf, 
all  been  corrected  for  tiie  effect  ol  ^^i'jsissi.'ViowS^^ 
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When  the  libration  in  longitude  is  positive,  the  mean  center  of  the  disk  is 
^placed  toward  the  east — that  is,  the  region  thus  exposed  to  view  is  on  the 
st  limb — and  when  the  libration  in  latitude  is  positive  the  mean  center  of 
3  disk  is  displaced  toward  the  south — that  is  the  r^on  thus  exposed  to 
sw  is  on  the  north  limb. 

The  altitude  of  the  Sim,  A,  at  any  given  time  above  the  horizon  of  any 
int  on  the  Moon  whose  selenographic  longitude  and  latitude,  A.  and  ft,  are 
own,  may  be  computed  from  the  following  formula,  the  Sim's  selenographic 
igitude  and  latitude  being  denoted  by  Zq  and  (q,  respectively: 

Bin  A=^am  6q  sin  /5-|-coe  6q  coe  fi  coe  (Iq  —X) 

Pages  624-625  contain  the  data  with  reference  to  the  illuminated  disks  of 
trcury  and  Venus.  The  angle  0  is  the  angle  which  the  arc  of  the  great  circle 
EQ  the  planet  to  the  Sun  makes  with  the  arc  from  the  planet  toward  the  west, 
lasured  in  the  direction  west,  north,  east,  south.  It  is  measured  from  0°  to 
)^.  We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps 
kkes  with  the  meridian,  the  positive  direction  of  the  meridian  being  toward 
3  north,  and  the  positive  direction  of  the  line  of  cusps  that  in  which  a  person 
lowing  this  line  would  have  the  illuminated  portion  of  the  disk  on  his  right. 

Pages  626-627  contain  the  Ephemeris  far  Physical  Ohsenxitions  of  Mara. 
le  quantities  here  given  have  been  corrected  for  aberration,  so  that  in  using 
dm  they  should  be  interpolated  to  the  actual  time  of  observation. 

P  ■>  the  podtion-angle  of  the  axis  of  rotation  measured  eastward  from  the  north  point  of 
the  disk. 
%  Aq  b  the  planetocentric  right  ascensions  of  the  Earth  and  Sun,  respectively,  measured  in 

the  plane  of  the  planet's  equator  from  its  vernal  equinox. 
g,  Dq  «  the  planetocentric  declinations  of  the  Earth  and  Sun,  respectively,  referred  to  the 
planet's  equator. 
0^8  the  planetocentric  longitude  of  the  Sun  measured  in  the  plane  of  the  planet's  orbit 
from  its  vernal  equinox. 
h  =3  the  ratio  of  the  area  of  the  illuminated  portion  of  the  apparent  disk  to'ihe  area  xA  the 

entire  apparent  disk  regarded  as  circular. 
i  a  the  angle  between  the  Sun  and  the  Earth  as  seen  from  the  planet. 
q  =3  the  angular  value  of  the  greatest  defect  of  illumination  as  seen  from  the  Earth. 
Q  =  the  position-angle  of  the  radius  of  the  disk  which  passes  through  the  point  of  greatest 
defect  of  illumination — that  is,  of  the  radius  perpendicular  to  the  line  joining  the 
cusps.    It  is  measured  eastward  from  the  north  point  of  the  disk. 

The  colunm  headed  Central  Meridian  contains  the  longitude  of  the  meridian 
lich  bisects  the  disk,  measured  from  the  adopted  zero  meridian. 

The  columns  headed  Mean  Time  of  Transit  of  Zero  Meridian  contain  the 
eenwich  Mean  Time  of  every  transit  of  the  zero  meridian  across  the  actual 
nter  of  the  disk. 

Pages  628-631  contain  the  Ephemeris  for  Physical  Observations  of  Jupiter. 

The  columns  headed  Central  Meridian  contain  the  longitudes  of  the  mend- 
1  which  bisects  the  disk,  measured  from  the  adopted  zero  meridian  of  System  I 
.d  System  11,  respectively. 

llie  column  headed  Correction  for  Phase  contains  the  corrections  to  be 
iplied  to  the  longitudes  of  the  central  meridian  to  obtain  ihe  lovy^V^^^  ^^ 
e  meridian  bisecting  the  illuminated  disk. 


decimation  betvreen  Jupiter  and  Sateilitea  YI  and  VII,  and  U 
of  the  Satellites  I-IV  together  with  their  configurations. 

Page  658  contains  the  Magnitude  of  Saturn  and  the  Elemeni 

a,  6  ">  the  majcv  axis  and  minor  axis,  respectiTely,  of  the  outer  ellipfle  oi ' 
P  mm  the  position  angle  of  the  northern  samiHDainor  axis  d  the  lings,  m 

north,  positive  towards  the  east. 
£  ■>  the  Satumicentric  latitude  of  tbe  Eartti  relemd  to  the  plana  ot  t 
towards  the  narih., 
17+ 180^  »  the  Satumicentric  longitude  of  the  Earth  measured  in  the  plane 
their  ascending  node  on  the  Earth's  equator. 
09  »  the  distance  in  the  plane  of  tiie  rings  from  their  ascending  node  on  tl 

to  their  ascending  node  on  tlie  ediptie. 
B^  «■  the  Satumicentric  latitude  of  the  Sun  refened  to  the  plane  of  t] 
towards  the  north. 
CT^+ISO^  —  the  Satumicentric  longitude  of  the  Sun  measured  in  the  plane  of  tb 
ascending  node  on  the  ecliptic. 

Pages  659-^67  contain,  concerning  the  SatdiUes  qf  Saturn,  t 
the  orbits  of  the  seven  inner  satelUtes,  the  times  of  elongation  for 
satellites,  the  differences  in  right  ascension  and  declination  b€ 
and  Phoebe,  the  ninth  satellite,  and  tables  for  predicting  the  | 
and  distances  from  the  center  of  the  planet  of  the  first  eight  naU 

Page  668  contains  the  diagram  of  the  orbits  of  the  sateDit 
together  with  the  times  of  their  elongations. 

Pages  669-^70  contain  tables  for  predicting  the  poaition-a 
tances  from  the  center  of  th»  planet  ot  the  sat^tes  of  Uraaua 

Page  671  contains  the  diagram  of  the  orbit  of  the  sateUit 
together  with  the  times  of  its  elongations. 

Pages  672-673  contain  the  Phenomena,  or  the  configuratioi 
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_  674-883  cantain  the  PoritioM  qf  Ob^ervaUnies,  together  with  a  list 
Be  imtlioritifis  from  which  the  positions  are  obtained.  The  tabular  arrange- 
|fcjp  self-ezplaaatoiy. 

ngp  084  contaiQs  two  examples  in  the  computation  of  lunar  distances, 
jek  are  inserted  because  lunar  distance  tables  are  no  longer  published. 

Paces  685-709  contain  a  series  of  tables  numbered  from  I  to  VII. 

Table  I — For  Finding  the  Latitude  by  an  Observed  Altitude  ofPolana. 

TaUe  n — For  converting  Sidereal  into  Mean  Solar  Time. 

Table  HE — For  converting  Mean  Solar  into  Sidereal  Time. 

Table  IV — For  Finding  the  Agimuih  ofPclarie  at  AU  Hour  Angles. 

Table  V — For  Finding  the  AAmuth  of  Polaris  at  Elongation. 

Table  VI — For  Finding  the  Times  of  Upper  and  Lower  Oulnwnation  of 


Table  YJLl — For  finding  the  Apparent  PIom,  Time  of  Upper  Chdmination, 
I  Time  Interval  between  Upper  Otdmination  and  Elongation,  of  Polaris. 
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ktioiis XX 

>n/Cbiiurtaatof xviii 

of  the  Son      . 3 

r  (AlpliA  Endni),  Appwent  Place                                     328 

1  Place 217 

leKoon                 «  118 
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